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Editorial Notes 


The Coal Bill 


THe Government amendments which will be moved in the 
Report stage of the Coal Mines Bill have now been pub- 
lished. From the point of view of coal consumers the most 
important amendment is that which would have the effect of 
taking away the right of the legal Chairman of a Committee 
of Investigation to make the final decision in cases where the 
other members of the Committee are not unanimous. If the 
amendment is accepted by the House of Commons, the Chair- 
man will merely have a casting voie in cases where the repre- 
sentatives of the coal interests are not in agreement with those 
of the consumers’ interests. This amendment appears to be 
somewhat inconsistent with the Government’s former declara- 
tions, and is no doubt due to the contention of the coal 
interests that it is useless to appoint representatives to an 
Investigation Committee if they can always be overridden by 
the legal Chairman. The relegation of the representatives of 
“interests” to the position of assessors—similar to the 
Brethren of Trinity House in Admiralty cases—would require 
an act of considerable courage. 


Committee on Coal Prices 


On Wednesday last the Prime Minister announced in the 
House of Commons that a Departmental Committee would 
be set up, composed of persons independent of the interests 
affected, to deal with the question of coal prices. The terms 
of reference of the Committee will be: To enquire into the 
organization and methods of distribution of coal, coke, and 
manufactured fuel, to investigate the various items which 
make up the differences between the prices received by the 
producers and those paid by the consumers, and to make 
recommendations. In answer to supplementary questions, 
the Prime Minister stated that the enquiry would be held in 
public, except where the Committee itself considered that 
evidence should be heard in private. The scope of the en- 
quiry is to extend to domestic coal as well as to that used 
for industrial purposes. 

At the present time we do not wish to make any detailed 
comments regarding this matter, which obviously merits the 
most careful consideration of the Gas Industry. There are, 
however, one or two points which will be obvious to every- 
one. The Committee will not be able to deal with coal 
prices fixed under the coal selling schemes, and it will there- 
fore in no sense provide any safeguard against the 
monopolistic powers of the coalowners. The enquiry will be 
limited to the price charged by retailers to industrialists and 
to the general public. It is to be hoped, therefore, that no 
attempt will be made to use the fact that this Committee has 
been set up to meet the arguments of those who contend that 
no adequate protection against the exploitation of the con- 
sumer exists in respect of the coal selling schemes, 


The principal task of the Committee will probably relate 
to the charges made by coal retailers to the domestic user. 
It is also to be noted that the scope of the enquiry extends to 
“coke.” The Gas Industry. has never feared the results of an 
enquiry into any section of its business, and we shall await the 
findings of the Committee on this aspect of the matter with 
confidence. 


Research in the Gas Industry 


“T AM more than ever convinced that expenditure on re- 
search is one of the best forms of insurance for the future 
expansion of industry. Research is, in truth, the very foun- 
dation of our path of progress.” This we quote from a most 
impressive and stimulating Address which Sir David Milne- 
Watson delivered at a gathering of the Fuel Luncheon Club 
in London on Thursday last. Sir David was speaking to a 
Club the membership of which comprises all fuel interests, and 
his Address—a substantial portion of which is published in 
Our issue to-day—which was listened to with rapt attention, 
must have proved something of an eye-opener to those not 
directly connected with the activities of the Gas Industry. The 
purport of the Address was to indicate the part which research 
plays in helping the Gas Industry to protect its reputation 
of providing the community with a reliable first-class service 
in which complete confidence can be placed, and Sir David 
mentioned that, to this end, the Gas Light and Coke Company 
alone spends £100,000 a year on research and investigation 
into the many and varied aspects of gas and coke manufac- 
ture and utilization. Sir David showed how research can 
never afford to stand still—how developments resulting from 
research bring in their train new problems demanding solution 
by still further investigation. Above all, he made it clear 
that gas-making is not the simple and crude process which 
so many fondly imagine, that there is something more in it 
than the heating of a lump of coal for the extraction of gas 
and coke. 

Emphasis was laid in the Address on the measure of 
scientific control which characterizes every phase of gas 
manufacture and the recovery of by-products and their treat- 
ment for the market. As indication of the variety of the prob- 
lems, Sir David pointed out that analytical chemists, organic 
chemists, physical chemists, physicists, lighting experts, metal- 
lurgists, mechanical engineers, and even biologists are all en- 
gaged on research and development work for the Gas Indus- 
try, and that within these groups are specialists of one sort 
or another. A vivid picture was painted showing how the 
products of the carbonizing process enter into the life of the 
community and how, almost daily, new discoveries are being 
made. It is not customary for us to write of bed bugs in 
these columns, but we may mention that the Gas Light and 
Coke Company has just found that one of the tar fractions 
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is especially potent for the disinfestation of vermin-infested 
property. From work carried out by the Medical Research 
Council it was known that pure pseudo-cumene was of value 
in bug destruction; it was known, too, that this compound was 
present in one of the coal tar naphtha fractions, but there was 
no practical method of isolating it. Trials were made of a 
coal tar fraction of high pseudo-cumene content with the 
view that it would be equally toxic and would be received by 
the bug with the same degree of dissatisfaction, and the ex- 
periments proved entirely successful. From this stage the 
Gas Light and Coke Company was able to find that standard 
high flash naphtha would give equally efficient results. Bug 
disinfestation of property with this material has already been 
tried with excellent results. The cost is considerably lower 
and the safety considerably higher than with the methods 
using hydrocyanic acid and other toxic chemical compounds. 
Moreover, the bug, not liking the initial odour, comes out 
from his hiding place and eventually dies in the open. Yet 
another advantage of the carbonizing process! 

Sir David referred to the research work undertaken by his 
Company into the control of crystal shape by metallic salts, 
a new discovery in the science of crystallography which has 
solved the problem of the hardening of sulphate of ammonia. 
He spoke, too, of the new knowledge which has been gained 
of the production of cyanogen blues, as a result of which the 
Gas Light and Coke Company hopes to extend its range of 
products. Then, as showing that the Company is not con- 
tent merely to develop existing ideas, he mentioned that there 
is in view an entirely new design of gas fire, different in 
appearance and in operation, which will, if successful, be 
marketed in a couple of years’ time. Altogether, Sir David's 
Address showed how varied and catholic are the technical 
interests of the Gas Industry. 


Reconstruction at Liverpool 


THE end of December, 1937, saw the completion of a com- 
prehensive scheme for centralizing and modernizing the gas- 
making plant of the Liverpool Gas Company, and an outline 
of the work carried out under this scheme, which was com- 
menced shortly after the War, was given last Friday by Mr. 
Ernest Astbury, Chief Engineer of the Company, in his Presi- 
dential Address to the Manchester District Association of Gas 
Engineers. The policy adopted was to close down the smaller 
works, which were costly to operate; and these are now used 
as distributing stations only. The Company have now five 
manufacturing stations of which they may well be proud. A 
feature of the practice at Liverpool has been the extensive 
use made of carburetted water gas, plant being installed of a 
capacity of 16,000,000 cu.ft. a day. Mr. Astbury explained 
that until last year it had been found economical to supply 
town gas containing 30-40% of carburetted water gas, due 
to the relatively low price obtained for coke and the Com- 
pany’s favourable location for receiving bulk cargoes of gas 
oil. ‘“*‘ Low price for coke,” as Mr. Astbury himself admitted, 
seems out of place in view of the recent strength of the 
industrial coke market, absorption of coke oven coke by the 
steel industry, and the increased use of properly graded cokes 
for domestic purposes. Actually this combination of circum- 
stances made it necessary last year for the Company to buy 
coke for the production of a reduced quantity of carburetted 
water gas to enable them to supply their own coke for the 
domestic market. 


As is well known, the Liverpool Company have done a 
great deal to develop the domestic coke market, and have 
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succeeded in raising the selling price to a figure not attained 
for many years. Sales of their special smokeless solid fuel, 
“ Dryco,” have grown enormously, and the fuel—it is highly 
reactive and will ignite with 4 cu.ft. and less of gas—is largely 
displacing raw coal. The popularity of “ Dryco” among 
householders in Liverpool is shown by a table set out by M r. 
Astbury in his Address. In 1931, sales amounted to 3.134 
tons. Last year 17,031 tons were sold. The corresponding 
figures for export coke—16,708 tons in 1931; nil in 1937— 
are interesting. Mr. Astbury also mentioned in his Address 
—a considerable portion of which was concerned with the 
construction and operation of the Sulzer dry coke-cooling 
plant—the work undertaken at Liverpool on the production 
of coke for domestic use by alkali activation. Experiments 
have been conducted at Liverpool on both a horizontal test 
plant and on normal coals in large-scale vertical retorts, the 
most consistent results from activation having been obtained 
in the vertical plant. Reference to this investigation was 
made not Jong ago at a joint meeting of the North-Western 
Section of the Institute of Fuel and the Manchester Associa- 
tion by Mr. H. H. Thomas, who spoke of the encouraging 
results obtained. At that meeting the question was raised as 
to the possible effect of the added alkali on the refractory 
material of the retorts, and Mr. Thomas explained that the 
Liverpool Gas Company were studying this most important 
aspect of activation. We miss from Mr. Astbury’s Address 
mention of any results which may already have accrued from 
this work, but are glad that the tests are continuing under 
normal working conditions at the Garston Works. The Gas 
Industry will await the publication of the results of this work 
with the greatest possible interest. Attention has also been 
given at Liverpool to the improvement of the coke used for 
carburetted water gas manufacture. The practice of dry 
cooling has enabled about 90% of the gas at Garston to be 
made from dry coke, and this has effected considerable 
economies in generator fuel. 

The Address, which covered a lot of ground, dealt for the 
most part with problems of gas manufacture, and much 
interest attaches to Mr. Astbury’s observations on the value 
of an electro-detarrer in reducing the cost of oxide purifica- 
tion. Mr. Astbury gave a figure of 0°041d. per 1,000 cu.ft. as 
the reduction in the cost of purification. He did not, how- 
ever, deduct from this the cost of operation of the electro- 
detarrer—0°022d. per 1,000 cu.ft. of gas treated with a make 
of 33 million cu.ft. per week. The saving in purification 
should, we suggest, be expressed as 0°019d. per 1,000 cu.ft. 
We have said that the Address was in the main concerned 
with gas making as distinct from selling. Reference was, 
however, made among other matters to service, the work of 
the Liverpool Industrial Development Centre, and to educa- 
tion and the benefits of co-partnership. In regard to service, 
an outstanding event of this year was, of course, the opening 
of the fine new showrooms, “ Radiant House,” in January 
last, a description of which was given in the “ JouRNAL ” for 
Jan. 26. As for the industrial and commercial load, this is 
growing apace, largely owing to the facilities offered to in- 
dustrialists by the Development Centre. An indication of the 
increase in business transacted in one field alone is given by 
the fact that during the past two years there have been in- 
stalled in the Liverpool area boilers for central heating and 
steam raising with a total rated output of 26 million B.Th.U. 
per hour. The general impression to be gained from Mr. 
Astbury’s Presidential Address is the efficient manner in which 
every department of the Liverpool Gas Company has been 
modernized and organized to render to the consumer, 
domestic and industrial, a first-class gas service. 
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Great Strides at Sheffield 


CHEAP gas coupled with first-class service, not cheap gas 
alone, is responsible for the phenomenal growth in sales which 
Sir Henry Stephenson, Chairman of the Sheffield Gas Com- 
pany, was able to report at the Company’s annual meeting 
last week. The increase in sales of gas during 1937 was no 
less than 1,608 million cu.ft., or over 19%, the total sales 
reaching nearly 10,000 million cu.ft. This increase is all the 
more remarkable in that it follows one of over 20% in 1936 
and over 16% in 1935. Here is eloquent proof that gas 
is far and away the most efficient fuel for the industrialist; 
and the outstanding success of the Sheffield Gas Company in 
operating the South Yorkshire Gas Grid, besides being a 
testimony to the energy and ability of Mr. Ralph Halkett, has 
undoubtedly added to the prestige of the Gas Industry as a 
whole. 

This rapid progress must have imposed a great strain on 
the Sheffield Company not only in contracting for supplies 
of gas but also in building up the distribution system to cope 
with the demand. Some eight miles of grid main have been 
laid during the past year, bringing its total length up to 
56 miles; and of the 19 coking plants which the Area Gas 
Supply Committee recommended in 1930 as suitable to be 
included in the original Grid Scheme the Company has now 
connected up 13 and a main will shortly be laid to another. 
Four of the remaining five plants have no surplus gas avail- 
able, and the fifth is so far away from the network that it 
would not be a commercial proposition to utilize it. On this 
record of progress all concerned are deserving of congratula- 
tion. As an idea of the work undertaken by the distribution 
department during 1937 we may mention that 57 miles of 
new and replacement mains were laid, while the number of 
new services was 4,790. Nor was the sales department idle. 
The value of domestic appliances sold outright or on hire 
purchase showed an increase of nearly £22,000 on the pre- 
vious year. 

We suggested in, these columns a year ago that, as a resuit 
of courageous policy and real hard work, the Sheffield Gas 
Company had won for itself a splendid position as a public 
utility undertaking and that it had every justification for 
anticipating still better things to come. In view of the pro- 
gress made in 1937, brief reference to which we have made in 
the foregoing paragraphs, we think that suggestion might well 
be repeated to-day. It has not been by accident that indus- 
trialists in the area have become aware to their advantage 
of the merits of town gas as an industrial fuel. The appli- 
cation of gas to all manner of heat treatment work has been 
made possible only by the work of the Research and Indus- 
trial Departments of the Company in co-operation with indi- 
vidual firms. We would refer specifically to the development 
of furnace atmosphere control. To-day the atmosphere con- 
trolled process for heat treatment of steel, the result of scien- 
tific theory allied to works practice, is acknowledged to be 
the best process in existence for the hardening of precision 
tools of high-speed steel. 

At the annual meeting Sir Henry Stephenson explained that 
the time had come for the Company to go further afield for 
supplies of gas, for which reason a Bill is being promoted 
providing for, among other things, extension of the Com- 
pany’s coke oven gas limits. Sir Henry added that the Bill— 
which incidentally seeks to change the name of the Company 
to the more appropriate one of the Sheffield and District Gas 
Company—had been forced upon the Company because 
powers were being sought for the formation of a Company 
for the purpose of purchasing and distributing gas in an area 
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covering a large part of the West Riding of Yorkshire. This 
area includes Doncaster and the surrounding district, which, 
he stated, the Sheffield Company had aiways regarded as an 
area for the logical expansion of its present coke oven gas 
limits. The present year, then, is sure to be a strenuous one. 
Any consideration of the spectacular growth of the Company 
naturally brings first to mind industrial sales. The domestic 
user is, however, catered for with the same care which char- 
acterizes the treatment of the industrial consumer. This is 
obvious from Sir Henry’s speech; and we are glad to note 
that, in spite of intense competition—and Sheffield Corpora- 
tion have their own. electricity undertaking—the gas sold for 
public lighting in Sheffield itself showed an increase, while a 
five-year contract for street lighting has been arranged with 
One urban council supplied by the Company and in other 
areas the lighting contracts have been renewed on satisfactory 
terms, in some cases with additions. Added business all 
round marks an excellent record of progress in 1937. 


Boiling Water 


THERE is much to be learned from the Paper on boiling water 
by gas which Mr. Leopold Friedman gave to the Yorkshire 
Junior Gas Association recently. We publish a lengthy 
abstract of this interesting Paper in our issue to-day, from 
which it will be seen once again how well served the Gas 
Industry is by the manufacturers of appliances. The main 
theme of the Paper was a description of a new type of water 
heater recently introduced by the Author’s firm—an appliance 
which will be a further help to the Industry in developing the 
gas water heating load, and no one will gainsay that the 
potentialities of this load are great. In this appliance we 
have a sink heater which will give warm, hot, and boiling 
water instantaneously and automatically—in other words, the 
Gas Industry is now able to provide the housewife with yet 
another convenience. Moreover—and this is an important 
point—it is a service which cannot be rendered by the elec- 
tricity industry, for it would require an 8 kilowatt electric 
heater to give the same service as a 500 B.Th.U. per minute 
sink heater, and this would hardly have a happy effect on the 
load factor. 

It is not our intention here to discuss the details of this new 
appliance; it is obvious enough from Mr. Friedman’s Paper 
that much thought and care has been given to all points of 
design and that the heater is in the fullest sense of the term 
automatic. We would, however, call attention to just two 
matters. First, the Author’s comments on the relationship 
between maintenance costs and the technical training of fitters. 
It is quite clear that any attempt to reduce maintenance costs 
of modern and necessarily more complicated appliances must 
start from the basis of adequate technical training of the men 
employed to handle these appliances. High maintenance 
costs can usually be traced to a lack of understanding of the 
requirements of the installation on the part of those who 
carry out the installation work and are responsible for the 
after-sales service. Adequate technical training becomes of 
more importance every day. Secondly, the Author discussed 
the effect of hard water on design in a most interesting 
manner. There is, as he said, a prevalent idea that per- 
manent hardness does not-affect scale formation in the type 
of heater he described. A curve given in the Paper shows 
that small quantities of calcium sulphate can be deposited 
from solution even at temperatures of 180° F. and over. 
Although the deposit will be very small, nevertheless it will 
have a binding effect on the porous calcium carbonate scale. 
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The Author explained the influence of “soft” scale and 
“hard” scale on the thermal efficiency of the appliance. He 
pointed out that the nature of the scale will have a consider- 
able effect on the quantity of boiling water obtained before 
descaling becomes necessary. With soft calcium carbonate 
deposit the period will be extended. The quantity of hot 
water obtained will be greater as it is likely that the soft scale 
formed will not adhere and will be washed through the ap- 
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pliance. With hard scale, however, the scale will adhere and 
choke the water ways in a shorter space of time. The fre- 
quency with which heaters require descaling depends, then, 
on the quality of the hardness of the water as well as ifs 
quantity, and also on the method of use of the appliance, for 
temperature has an important bearing on scale formation. 
The effect of temperature and time of heating is brought out 
clearly in the Paper. 





Letters to the Editor 


Gas-Works Fauna 


Sik,—I was very interested to read the letter from Mr. Douglas 
Helps published in this week’s issue of the “Gas JOURNAL” and 
to note that, in his opinion, Gloucester has been knocked out by 
Reading in the first round of the competition for Gas-Works 
Fauna. 

I, however, cannot accept this decision for, so far as birds are 
concerned, I can produce from my “reserves” kingfishers and 
swans which recently have been seen from our wharf on the 
Gloucester and Berkeley canal and with regard to animals, some 
years ago a fox visited our works while, in an adjoining meadow, 
a pack of disgruntled hounds, confused by the various odours 
which emanated from the works, had lost the scent of their quarry. 

Mr. Helps, who, I understand, is an enthusiastic angler, relies 
on a fish to administer the coup de grdce to Gloucester and in 
this connexion I have no desire to score by any reference to the 
reputation enjoyed by members of the angling fraternity, who 
have never recovered their status since hapless Jonah told his 
fishy story. 

| am therefore quite prepared to grant that the size of the 
Reading trout was such, that had Sir David Milne-Watson landed 
it, he would have been fully justified in taking precautions—as I 
am told he did in his early days—by sitting on his captive. 

I am, however, by no means disconcerted by a very dead trout 
since, in the canal alongside our wharf, are live carp, tench, pike, 
roach, dace, bream, chub, gudgeon and eels, and as further evi- 
dence of the potentialities of the water 1 would mention that, a 
week or two ago, not far from the wharf, two officials were trying 
to hook some missing parts which once were attached to the 
famous Cheltenham torso. Yours, &c.. 

WALTER E. Tew. 

Gas-Works, Gloucester, 

March 18, 1938. 





The Future Orientation of the Gas 
Industry 


Sir,—The “ Gas JOURNAL” has always appeared to me to hold 
a similar position in the Gas Industry to that of The Times in the 
larger world. Like The Times, it is a little suspicious of new 
methods and new practices, and in this it is a mirror of the Gas 
Industry itself. I do not propose to continue this subject of 
cheapening the manufacture of gas by a long reply to the 
criticisms contained in your leader on the subject (March 16, 
p. 790), but I will briefly touch on the points you have raised 
and will sum up my contentions in a few words. 

(1) I have drawn attention to the tendency that exists towards 
the use of gas and electricity, and away from solid fuels because 
consumers demand-—and will increasingly demand—labourless 
houses. Cost is an important factor, and if the Gas Industry 
wishes to take advantage of this tendency and so to multiply its 
output fourfold or fivefold, gas must be produced more cheaply 
than to-day. 

(2) I have not advocated any particular proprietory plant, but I 
have endeavoured to show the general type of plant whereby gas 
can be produced more cheaply than to-day. 

(3) The design of suitable plant is left to constructional firms, 
and undoubtedly the general ideas put forward in the articles of 
Jan. 5 and March 16 would be improved wonderfully by their 
expert design and research departments. 

(4) For the reasons mentioned in (2) and (3) it is inopportune to 
ask for details of capital cost. This is not the time to put upon 
the estimating departments of our engineering works the task of 
assessing the cost of a plant for which immediate business is 
unlikely. For this reason my capital cost figure was based on the 
known capita! cost of a somewhat similar type of installation 
that has been at work for some time. Your belief that this 


capital figure is based on working at 100° load factor is in- 
accurate; it was based on gas-works conditions. 

(5) To deal next with a minor point in your criticism, you throw 
doubt, on the score of volatile matter content, on the statement 
that the coke from this process has a value equal to that of 
well-known low-temperature cokes. In doing so you seem to me 
to neglect the influence of the constitution of the coals used in 
the proposed new plant. 

(6) The present price of gas in the only town now sending out 
200 B.Th.U. gas, to which you refer, has nothing to do with the 
general argument I put forward. To understand this, you need 
only note the very low consumption per consumer at Nuneaton 
due entirely to local circumstances, not the least of which are 
(a) the absence of local industries able to use gas and (hb) the 
presence of a large depressed mining population. The cost of 
gas into holder is the figure that matters. 

It is at Nuneaton—and I believe at no other town—where there 
has been for some years a number of all-gas houses in operation. 
In these houses gas is supplied at a profit to the Gas Company at 
such a price as enables gas to be used to the total exclusion of 
coal or coke—and that, in my view, is no mean achievement. 

(7) Finally, may 1 sum up my argument—and this I propose to 
make my last word upon the subject for the time being—by 
saying that my sole object in bringing forward this subject was: 

(a) To point out to the Gas Industry the opportunities before 
those who can supply cheaper gas. 

(b) To indicate how this might be done. 

(c) To awaken the interest of the Gas Industry so that a 
thorough and impartial investigation will be made into the 
subject that you have permitted me to ventilate. 

My thanks are duc to you for allowing me to develop my theme 
at such length. I hope and believe that I have made out a 
prima facie case for investigation. I must now leave it to the 
Gas Industry in general to take the requisite steps. 


Yours, &c., 
‘“ M.INST.GAS E.” 
London, 
March 21, 1938. 


Sir,—In your issue of March 16, 1938, there is a very inter- 
esting article on the Future Orientation of the Gas Industry, in 
which the Author states that methods are known for dealing with 
large volumes of gas, which are considerably cheaper than oxide 
purification, and goes so far as to state that the present method 
savours of the “ dark ages.” 

This latter criticism is very severe in view of the fact that 
practically the whole of the town gas sold in this country is 
purified by means of oxide of iron, and that at the present time 
many new installations for the use of this “dark age” method 
are being installed, not only in this country, but also on the 
Continent, where purification of coke oven gas on a very large 
scale is carried out. ’ ; 

It would be very interesting to know the cheaper methods of 
purification to which the Author refers, and also to have com- 
parative costs under identical conditions, as it seems incredible 
that prominent Engineers controlling large undertakings should 
be installing antiquated plants, the running costs of which are 
higher than necessary. ' 

In defence of oxide purification, should any be needed, it may 
be pointed out that the requirements of the Industry demand a 
method of working in which the efficiency must be 100% in 
respect of the removal of H,S, and this has been achieved with 
no difficulty or skilled supervision by the use of iron oxide since 
its introduction. 

In conclusion it may be said that, to those in the closest 
contact with purification, the signs that iron oxide will shortly 
be superseded have not so far made themselves apparent. 

Yours, &c., 
H. B. AVERY. 

Manchester Oxide Company, Ltd., 

Miles Platting, Manchester, 
March 18, 1938. 
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Personal 
GEORGE WILKES. 


At the Installation Meeting in Birmingham on March 17 of the 
Murdoch Lodge a presentation was made to mark the celebration 
of Mr. George Wilkes’ golden wedding. 

Mr. George Wilkes has always been noted for his sociability 
and good fellowship, and especially he can be depended upon to 
give his song. “Oh! dem Golden Slippers.” In fact, his loyalty 
to this has led to its being known as “ George Wilkes’ song.” The 
presentation to him, therefore, was devised to take the form of 
a veritable golden. slipper, and Mr. R. J. Rogers, in the course 
of an interesting speech, said that he had, on behalf of the 
Lodge, forwarded a letter of congratulation to Mr. and Mrs. 
Wilkes, in which he had expressed the sincere hope that they 
would both be blessed with good health for many years to come 
to continue the loving and devoted partnership which had. char- 
acterized their married lives. 


The Golden Slipper is a hand-wrought article of semi-oriental 
design, made nearly full size, decorated with Rococo chasing in 
arabesques covering the toe and front and continuing round the 
sides to meet at the back. The whole is mounted on an Italian 
“green” marble base extended on each side to take two gold 
plates for engraving purposes. The chasing on the front also 
contains the initials of the recipient. The whole was designed 
and made by J. B. Stagg & Sons, of Birmingham, and bears 
the Birmingham Hall Mark. 

Mr. George Wilkes has been associated with the Gas Industry 
for over half a century. His father was on the clerical staff 
of the old South Staffordshire Gas Company before it was taken 
over by the Birmingham Corporation. Mr. George Wilkes started 
his career in the City of Birmingham Gas Department, but left 47 
years ago to represent the Parkinson Stove Company, with whom 
he has been associated ever since. His son George is Distribu- 
tion Superintendent to the Luton Gas Company, and another son, 
Leonard, is Midlands Representative of the Parkinson Stove 
Company. 

* * * 

After thirty-nine years’ service with the Undertaking, Mr. F. L. 
SCHOFIELD has retired from the position of Managing Director 
and Secretary of the Barnstaple Gas Company. During his long 
association with the Company, Mr. Schofield has always devoted 
himself with unfailing earnestness to its development, and its 
present progressive state is in no small measure due to his efforts. 

* * * 


At the end of the present month, Mr. J. BRerrLe, Engineer and 
Manager of the Sedgley U.D.C. Gas Department, is retiring and 
will be succeeded by Mr. O. S. BRETTLE. 


Institution of Gas Engineers 


The Written Examinations of The Institution of Gas Engineers 
will be held throughout the country on April 30, 1938, in Gas 
Engineering (Manufacture) and on May 7, 1938, in Gas En- 
gineering (Supply). 

* * * 

The 75th Annual General Meeting will be held at the Institution 
of Civil Engineers, Great George Street, S.W. 1, on May 31 and 
June 1, 2, and 3, 1938. The Reception and Dance will be held 
at Grosvenor House, Park Lane, W. 1, on Tuesday, May 31. 

Hotel accommodation in London for the Annual General 
Meeting should be reserved as early as possible. 

* * * 


Members of The Institution of Gas Engineers will be welcome 
at a meeting of the Institution of Heating and Ventilating En- 
gineers on Monday, March 28, when Mr. Walter L. Fleisher. 
Member of the Council of the American Society of Heating and 
Ventilating Engineers and Chairman of the American Society’s 
Research Committee, will deliver a Lecture on Air Conditioning. 

The Lecture will be given in Lecture Room 148, Borough 
Polytechnic, Borough Road, London, S.E. 1. No tickets are 
required. 
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Forthcoming Engagements 


March. 
24.—Midland Association.—Annual General Meeting, Grand 
Hotel, Birmingham. 
25.—Southern Association.—Annual General Meeting, Hotel 
Victoria, W.C. 2, 2.30 p.m. 
26.—Western Juniors.—Visit to Bridgwater. Question Box. 
26.—Yorkshire Juniors.—Meeting at Bradford. Paper by A. 
rie on “The Technical Control of a Small Under- 
taking.” 
26.—Scottish Western Juniors.—Annual Busineess Meeting at 
Glasgow Corporation Lighting Department. Paper by 
W. Rae, of Electrolux, Ltd., on “ Domestic Refrigeration.” 
28.—1.G.E.—Gas-Works Safety Rules Committee, 2.30 p.m. 
29.—B.C.G.A.—Eastern District Conference at Cambridge. 
29.—Gas Coke Export Association.—Committee Meeting, || 
a.m.; Annual General Meeting, 12.15 p.m., at Gas Industry 
House. 
29.—Southern Association (Eastern  District).—-Meeting at 
Gas Industry House, 2.30 p.m. 
31.--S.B.G.I.—Council Meeting, 2.30 p.m. 
Aonril. 
1.—LG.E.—Liquor Effluents and Ammonia Committee, 11.15 
a.m.; Joint Research Committee, 2.30 p.m. 
2.—Scottish Eastern Juniors.—Visit to Aitken Colliery. Paper 
by G. Jenkins on “Coal Analysis.” 
5.—1.G.E.—Research Executive Committee, 2.30 p.m. 
7.—1.G.E.—Joint Committee on Complete Gasification under 
Pressure, Fuel Research Station, Blackwall Lane, East 
Greenwich, S.E. 10, 11 a.m. 
7.—Midland Juniors.—Meeting and Paper by W. L. Howe, of 
Nottingham, on “ Gas and Filtration and Heating of Swim- 
ming Pools.” 
8.-North British Association.—Spring Meeting at Coatbridge. 
8.—Coke Salesmen’s Circle.—Meeting with Coke Distributors’ 
Branch of the L.C.C.A., Gas Industry House, 7 p.m. 
9.—Manchester and District Juniors.—Annual Dinner. Paper 
by W. Hodkinson on “ Technical Work in a Holding Com- 
pany.” 
11.—I.G.E.-—Finance Committee, 1.45 p.m.; Membership Com- 
mittee, 2.15 p.m.: Benevolent Fund Committee of Manage- 
ment, 3 p.m. 
23.—Western Juniors.—Annual Meeting at Swindon. Presiden- 
tial Address by J. E. Akroyd. 
23.—Midland Juniors.— Visit to Central Laboratories and Auto- 
matic Water Gas Plant, Nechells Gas-Works, Birmingham. 
23.—Yorkshire Juniors.—Meeting at Leeds. Paper by G. F. 
Murray, of Sheffield, on ‘“* Water Heating by Gas.” 
26.—1.G.E.—Gas Education Executive Committee, 11 a.m.; Gas 
Education Committee, 2.30 p.m. 
30.—London and Southern Juniors.—Visit to Beckton Gas- 
Works of the Gas Light and Coke Company. 


May 

2.—1.G.E.—Research Executive Committee, 2.30 p.m. 

3.—London and Southern Juniors.—Annual Business Meeting. 

5.—Midland Juniors——Annual General Meeting. Address by 
R. J. Rogers. 


Amalgamation and Grouping 
Brighton and Arundel. 


The Brighton, Hove, and Worthing Gas Company have made an 
offer to the stockholders of the Arundel Gas Company to acquire 
their holdings of ordinary stock of that Company, in exchange 
for 4°, perpetual debenture stock of the Brighton Company, in 
the ratio of £125 of 4°, debenture stock for each £100 of Arundel 
ordinary stock (dividend 5% per annum). The offer has been 
accepted by Arundel stockholders holding 90°8°, of the total 
ordinary stock of the Arundel Company. r 


Chorley and Blackrod. 


Application is intended to be made to the Board of Trade fot 
a Special Order, under the Gas Undertakings Acts, 1920 to 1934, 
by the Chorley Corporation with the object, inter alia, of vesting 
in the Corporation the Undertaking of the Blackrod Gas Com- 
pany. Reference to this amalgamation has already been made in 
our issue for July 7, 1937. 


United Kingdom, Gowerton, and Stony Stratford. 


Close Brothers, Ltd., Secretaries of the United Kingdom Gas 
Corporation, announce that the Corporation has recently acquired 
the Gas Undertakings at Gowerton (South Wales) and at Stony 
Stratford. 
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News of the Week 


The Declared Calorific Value of the gas supplied by the 
Stony Stratford Gas and Coke Company after June 13 will be 
475 B.Th.U. per cu.ft. 


Captain W. J. Liberty gave an illustrated lecture on “ The 
Romance of Artificial Lighting” to the Men’s Fellowship” at 
Chatsworth Way Church on March 10. During the lecture he 
gave some interesting early statistics of gas supply. 


Among the Objects of a Special Order for which the Milford 
Haven Urban District Council intend applying to the Board of 
Trade under the Gas Undertakings Acts, 1920 to 1934, is an 
extension of the limits within which the Council are authorized 
to supply gas. 


A Renewal of its Public Lighting Contract with the local 
Urban District Council has been secured for a period of five 
years by the Wellington (Salop) Gas Company. The contract 
involves 335 lamps and comprises the whole of the public lighting 
within the area of the Wellington Urban District. 


Owing to the Increase in the cost of coal the Stretford and 
District Gas Board announce that it is necessary to advance ‘he 
gas tariff by 4d. per therm. In terms of the household budcet, 
the increase will amount to between Id. and 2d. per week. 

An Exhibition, with cookery demonstrations, was held }ast 
week by the Kirkcaldy Gas Department in the Beveridge Hall, 
The opening ceremony was performed by Mrs. Wilson, wife of 
Provost James Wilson. Bailie William Grieve, Convener of the 
Gas Committee, presided. 

The Food and Health Demonstrations, in which the South 
Metropolitan Gas Company are co-operating with the Kentish 
Mercury, were held last week at the Greenwich Central Hall, 
where there were large attendances. The demonstrations were 
inaugurated on the Monday evening by Sir George Hume, Mein- 
ber of Parliament for the Greenwich Division, and the cookery 
lectures by the Gas Company’s demonstrator created great interest. 
This week the sessions are being held at Dulwich, and were 
opened by Mr. Bracewell Smith, M.P. 





A Striking Water Heater Display 





This striking display of Ascot gas water heaters was arranged in 

the window of the South Metropolitan Gas Company’s new 

showrooms at Streatham Hill, to the opening of which we referred 
recently in these columns. 


Newcastle’s Fish Frying Load 


An increasingly large number of gas undertakings recognize the 
importance of the fried fish trade as a market for gas. Foremost 
among these is the Newcastle-upon-Tyne and Gateshead Gas 
Company which last week staged an important exhibition of fish 
frying equipment at their premises in Chapter Row, South Shields. 
(It will be remembered that the Newcastle Company took over 
the South Shields Gas Company on Jan. 1 of this year.) 

The exhibition marks the launching of a vigorous sales policy 
which the Company are undertaking among friers in South Shields 
and the surrounding districts. An enquiry showed that only three 
out of the 62 friers in South Shields used gas; the rest used hard 
fuel. The electric range was unknown. 

The Company accordingly decided to organize an exhibition of 
gas frying equipment to demonstrate the advantages of gas as a 
clean and, in the long run, economical fuel for fish ranges. They 
sent out invitations to every frier in the area, advertised it in the 
local and fish trade Press, and, at the same time, introduced an 
advantageous tariff for the trade in the inner area of South 
Shields. 

The tariff provides that: 

“For premises used primarily for fish frying, the charges 
for gas (subject to 10% discount for early payment) are: 25 
therms (or 5,000 cu.ft.) per quarter per gas pan connected at 
9d. per therm—equals 8-1d. net; all in excess at 65d. per 
therm—equals 5°85d. net. An additional discount of 5% is 
allowed to those using gas only.” 


Prior to the introduction of this new tariff, friers were given no 
special industrial rate. 

Most of the leading fish range manufacturing firms have stands 
at the exhibition. Among them are Messrs. Preston & Thomas, 
Ltd., of Cardiff; The Davy Machine Company, of Leeds; Frank 
Ford, of Halifax; E. W. Procter, of Huddersfield; and the Acme 
Engineering Company, Ltd., of Leeds. 

Messrs. Stott & Co., of Oldham, and Fletcher Russell & Co., 
Ltd. (Radiation Ltd.), of Warrington, are also showing gas-fired 
café equipment. One of these firms, Messrs. Preston & Thomas, 
Ltd., is showing a range which is distinct from the ordinary type 
with a decorative back, in that it has counter and range combined 
and works on the “radi-heat” principle. It has two storage 
drawers for the fish and chips, each of them separately heated. 
Several have already been installed in Tyneside shops and are 
giving good results. In giving special attention to South Shields 
friers, the Newcastle-upon-Tyne and Gateshead Gas Company 
are extending a policy which they have followed in Newcastle 
itself, and in the Tyneside towns of Gateshead, North Shields, 
Hebburn, and Wallsend, with conspicuous success over the past 
few years. The result is that to-day, out of 420 fried fish shops 
in those towns, 270 use gas wholly or partly. It is rather doubt- 
ful whether this figure is exceeded by any other part of the 
country, although, as the Earl of Dudley pointed out in his recent 
Presidential Address to the British Gas Federation, large numbers 
of friers are swinging over to gas from other fuels. 

The Company’s success on Tyneside is very largely due to the 
fact that they employ one man whose sole job it is to look after 
the interests of the friers, to advise them and generally to increase 
the consumption of gas. Further, as in South Shields now, there 
is a special industrial tariff for friers, introduced to coincide with 
a gas frying exhibition held in Newcastle eighteen months ago. 
It is as follows: 

Twenty-five therms (5,000 cu.ft.) per quarter per gas pan con- 
nected at 7°8d. per therm—equals 7°02d. net. 

All in excess at 5°3d. per therm—equals 4°77d. net. 

An additional discount of 5% is allowed to friers using gas 
only; all charges are subject to 10% discount for early payment. 
Radiation Results 

The report of the Directors of Radiation Limited for the year 
1937, submitted to-day at the annual shareholders’ meeting (an 
extended account of which will appear in next week’s issue of 
the “‘ JOURNAL ”’), states that during the past twelve months several 
factors have had the effect of materially adding to manufacturing 
costs. Prices of materials used by the Company have consider- 
ably increased, wages of workpeople have advanced, and the first 
contributions to the new Staff Pension Scheme have been made. 
These items amount to a sum substantially in excess of that 
obtained from increases in selling prices. In addition, income- 
tax is heavier, and provision has been made for the National 
Defence Contribution. 

Including £127,483 brought forward from 1936, the balance of 
Revenue Account is £455,165, and after the appropriations recom- 
mended there will remain to be carried forward to next year the 
sum of £131,688. The dividend on the ordinary stock which the 
Directors recommend makes a total gross dividend for the year 
of 124%, together with a bonus of 24%, less income-tax. The 
sum of £20,000 is transferred to general reserve. 

The Directors place on record their great regret at the death of 
Mr. Harold N. Davis, a Managing Director since the formation 
of the Company. 
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Gas Cooking at Gorleston Holiday Camp 


a 


The increasing popularity of what have come to be known as 
“holiday camps” has been manifest in recent years—particularly 
among those who desire the “free and easy” type of holiday 
without either the conventions of the hotel or the work entailed 


in staying in lodgings. 


One of the best known of these holiday camps is that at 
Gorleston-on-Sea in Suffolk, and we are indebted to Mr. E. F. 
Keable (Engineer and Manager of the Gorleston and Southtown 
Gas Company) for the accompanying illustrations and particulars 
of the comprehensive installation of gas cooking equipment which 
efficiently provides for the needs of the holiday-makers. 


The Gorleston-on-Sea Holiday Camp, 
the construction which cost £50,000, is 
situated by the sea, in a garden setting, 
surrounded by beautiful gardens and 
lawns, and the buildings are of modern 
design, constructed of steel and a new 
fireproof concrete. There is a footpath 
direct from the Railway Station into the 
Camp, and the London-Yarmouth Road 
Buses stop at the Camp entrance. All 
the usual forms of both indoor and open- 
air games are available. 

Such a camp must provide suitable 
meals, and, what is equally important, on 
time, having regard to the large num- 
bers to be catered for. The kitchen, 
measuring 32 ft. by 58 ft., is equipped 
with the most up-to-date, all-enamelled 
gas appliances. It was designed and 
fitted by the Davis Gas Stove Company 
(Radiation Limited), in collaboration 
with the Gorleston and Southtown Gas 
Company, gas being selected as the 
fuel, not only for cooking but also for 
kitchen hot water supplies. 

The hot water for culinary purposes, 
&c., is supplied by a Potterton twin 
“Empire” lagged storage set. In the 
photograph there will be seen a Potter- 
ton three-section D. Series “‘ Rex” boiler, 
coupled on the “ direct ” system to a 100- 
gallon storage cylinder, having a re- 


Steamers and Vegetable Boilers. 





stricted circuit for regulation to obtain a constant flow tempera- 
ture of 190° F. in one circulation. This apparatus serves a large 
“ Dawson ” dish-washing plant which is capable of handling 8,000 
pieces of crockery per hour. It is gratifying to note that further 


gas appliances are now being installed for the 1938 season. 





Potterton “ Rex ’’ Boiler and Dish- Washing Machine. 


Vapour Heated Service Counter and Café Set. 


The kitchen is designed to serve 500 to 600 persons per day. 
The meter house has been built into the scheme, and connexions 
are provided to deal with the duplication of the kitchen, which 
is anticipated at no distant date. Gas for cooking and water 
heating is separately metered. 

Among the gas appliances in the kitchen may be mentioned a 


griller and toaster, roasting oven, 
double-oven range, bain marie, fish- 
frying range, vegetable boilers, steamer, 
four-compartment pastry oven, and 
Jackson café sets, each having a 
delivery capacity of 330 pints of boil- 
ing water per hour. Appliances which 
have been added to the above equipment 
for the 1938 season include two “ Ascot ” 
water heaters, two hotplates, and a milk 
boiler. 

In the Camp’s official brochure it is 
stated that an expert chef and kitchen 
staff have been carefully selected and the 
best hygienic conditions prevail in both 
kitchen and stores, a fact which is ably 
borne out by the accompanying photo- 
graphs. 





A Series of Cookery Demonstra- 
tions was given in the Formby Hall 
Atherton, Lancashire, recently by the 
Gas Department of the Atherton Urban 
District Council in conjunction with a 
display of gas appliances, the hall being 
well filled for each demonstration. The 
cookery demonstrations were given by 
Miss M. H. Hamer and the washing 
machine demonstrations by Miss Z. A. 
Whitehead. 


Large-Scale Catering Appliances. 
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in the varied technical staff which we feel it necessary to 

employ. We have analytical chemists, organic chemists, 

physical chemists, physicists, lighting experts, metallurgists, 
mechanical engineers, and even biologists—all engaged on research 
and development work. In these groups are specialists of one 
sort or another; one is expert on catalysis, another on high- 
pressure research and technique, another on road materials, others 
on combustion of gas, burner design, vitamins in food, designs of 
ovens and furnaces, heating of water, radiant heat, ventilation 
and comfort conditions, and we even have people with palates 
sull good enough to distinguish good cooking from bad! All 
these people, too, are closely in touch with the research work 
going on all over the country and especially with universities and 
those various branches of the Department of Scientific and In- 
dustrial Research which may in any way concern our problems. 
Close contact is also maintained with the valuable research work 
which is being done to-day by many of the manufacturers of gas 
appliances and gas plant. 

Che science of gas purification, continued Sir David, is really a 
very interesting illustration of the principle that research can 
never afford to stand still. As examples, he cited how the re- 
moval of naphthalene from gas, and the drying of gas, had 
brought new problems which had had to be solved 

Although, said Sir David, we are under no statutory obligation 
to remove organic sulphur compounds from gas, we know that 
they tend to encourage corrosion in the flueways of appliances, 
and we know, too, that the presence of these compounds inhibits 
the use of gas to its fullest possible extent for burning in flueless 
appliances. Our research department are, therefore, undertaking 
intensive research in this question, and you will appreciate the 
degree of success we have attained if I tell you that the sulphur 
content of our gas is approximately half that which it was ten 
years ago. 

Turning to by-products, Sir David went on to say that coke 
properly prepared and used in the proper appliance is to-day a 
valuable smokeless fuel, and our research departments have had 
some say in producing the present state of affairs. Here is a good 
example of correlation between works practice and the designer’s 
bench, for we have had to vary our methods of carbonization, 
while still paying due regard to our principal product, so as to 
produce a coke which is suited to the best design of modern coke 
burning appliance. Then, in regard to benzole, many of you 
will have read the Falmouth Report on home produced supplies 
of oil, and are probably quite familiar with the part the Gas 
Industry plays in helping home supplies. You may have noticed 
that the amount of benzole produced by the Gas Industry is 
relatively much less than by the coke oven industries. At the 
same time, it is interesting to note that the Gas Light and Coke 
Company produce some 40° of the total produced by the Gas 
Industry as a whole. You much appreciate, however, that the 
Gas Industry has a much more complex problem to deal with. 
We are bound to sell gas at a declared calorific value, and the 
extraction of benzole with its associated heat content might quite 
well upset the relationship of coal, gas, and coke which it is most 
economic for us to maintain. I mention this just to demonstrate 
to you that benzole recovery in the Gas Industry must be under 
exact scientific control and the methods must be suited to our 
own particular needs. Our research departments have had to 
study this question closely, and we have devised our own par- 
ticular plants. These plants include features of chemical en- 
gineering practice which are more usually associated with the 
mineral oil industry than the Gas Industry. We were instru- 
mental, too, in introducing the active carbon process of benzole 
recovery into this country, and have studied and improved the 
process very considerably since its introduction. The term 
“active” applied to carbon is somewhat evanescent, and one of 
the problems of this process is to maintain the carbon in an 
active state—that is, capable of extracting benzole. This has been 
the subject of considerable research, and it may interest you to 
know that one of the methods we are working on involves the 
use of the high temperatures and pressures associated with the 
very spectacular processes which have lately been evolved for 
converting coal into oil. In this, then, we share the technique 
and the problems of the chemical industry. The processes we 
use for the recovery of benzole have been modified so as to 
help in recovering residual sulphur from gas. In consequence, 
our crude benzole has to be freed from carbon disulphide, and 
we are now producing this chemical as a raw material for the 
artificial silk industry. 

Then there is our work in connexion with coal tar. The pro- 
ducts which can be produced from this material are almost legion. 
and so, too, are the associated problems. We have just found 
that one of the tar fractions is especially potent for the dis- 
infestation of vermin-infested property. From work carried out 
by the Medical Research Council, it was found that pure pseudo- 


T° great variety of our problems, said Sir David, is reflected 
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In the course of an Address at a gathering of 
the Fuel Luncheon Club on Thursday last, 
Sir David Milne-Watson spoke of the research 
work undertaken by the Gas Light and Coke 
Company, which annually spends more than 
£100,000 on research and investigation. 


cumene was of considerable value in bug destruction. We knew 
that this compound was present in one of our coal tar naphtha 
fractions, but there was no practical method of isolating it. ‘Trials 
were made of a coal tar fraction of high pseudo-cumene content 
with the view that it would be equally toxic and would be re- 
ceived by the bug with the same degree of dissatisfaction, and the 
experiments were entirely successful. From this stage we were 
able to find that standard high flash naphtha would give equall; 
efficient results. Bug disinfestation of Council property with this 
material has already been tried with most excellent results. ‘The 
cost is considerably lower and the safety considerably higher than 
with the old methods using hydrocyanic acid and other toxic 
chemical compounds. In Liverpool a van has been fitted up for 
the treatment of secondhand furniture, or for furniture in course 
of transit from slum property to new property. One great ad- 
vantage of the method is that the bug, not liking the initial 
odour, comes out from his hiding place and eventually dies in the 
open. 

The caking of sulphate of ammonia had for many years been 
a serious difficulty in handling this material. Research work 
which we have undertaken showed that this was due to the drying 
out of the moisture present on the surface of the crystals. We 
have discovered a method of control of the crystal shape. The 
presence of quite small quantities of metallic salts in the solution 
in the saturator leads to the formation of long needle crystals, 
which is the most favourable type of crystal. Such metallic salts 
are iron and aluminium sulphates, and the control of the amount 
of these in the saturator bath has enabled us to control the shape 
of the crystals, so that hardening of sulphate is now a problem 
of the past., This discovery of the influence of small percentages 
of other metallic salts in a crystal is something quite new in the 
science of crystallography, and its importance is being  in- 
creasingly recognized. 

The cyanogen blues under the general name of Prussian Blues 
range in colour from a bright light hue to a deep dark shade, 
and show varying amounts of bronze or purple lustre. Pro- 
duction of these blues requires most careful control of the 
conditions of manufacture, including the concentration, the tem- 
perature of the reacting solutions, time of reaction, and the PH 
(acidity) value of the solution, &c. A wide range of demands 
for strength, softness, shade, and tone made for the applications 
of blue as pigment, stain, and printing ink can now be met. In 
recent years the actual structure of the molecules of these different 
blues has engaged the close attention of our research workers, not 
only in the chemical laboratory, but by that more novel method 
of X-ray analysis. It has become clear that the essential differ- 
ences in colour and other characters are due to the position of 
one or two atoms of an alkali metal in relation to a multiplicity 
of iron atoms and cyanogen groups. We hope to extend oui 
range of products by using this new knowledge. 

In regard to gas utilization, even the ordinary gas burner is by 
no means so simple as many imagine; we are dealing with gas 
velocities at the injector commonly of over 100 miles per hour, 
and in high-pressure burners up to 500 miles per hour. We are 
occupied in designing burners incapable of lighting back, able to 
operate completely silently, able to transfer their heat with the 
greatest efficiency to the job in hand. Improvements in efficienc: 
of various appliances, such as cooker hotplates, ovens, gas fires, 
and water heaters, have as a result of such research by ourselves 
and the appliance makers in the last ten years saved the consume! 
the equivalent of 2d. per therm—a benefit we could otherwise 
have conferred only by reducing the price of gas a like amount, 
if such a reduction could have been rendered possible. 

I wonder how many people realize what a vast amount o! 
research work has taken place behind the scenes in order to 
improve the gas fire. The development of the modern gas fire 
has involved an intimate study of the proportion of heat coming 
out from each component of the fire, examination of the emission 
spectra of the radiation given, the shape and design of the 
radiants, and the thermal conductivity of the fire brick back 
from this work there has resulted a marked increase in radiant 
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efliciency, an increase in the proportion of radiant heat directly 
useful to the occupants of the room, an increase in the proportion 
of valuable radiation emitted in the short infra red wavelength, 
and a greater brilliance of the fire alight—and with all these 
improvements a sufficiency of heat passing up the flue to ensure 
what is of vital importance—satisfactory ventilation of the room. 
But here again we have not been content to leave development 
at that point. 

It is realized that the gas fire alone does not give completely 
ideal conditions of comfort, and our studies of comfort condi- 
tions have recently resulted in the development of what we call 
“background” heating which, used in conjunction with the gas 
fire, gives the nearest approach to ideal comfort conditions that 
is available to-day. Neither are we content merely to develop 
existing ideas. Already, we have in view an entirely new design 
of gas fire, different in appearance and in operation which will, 
if successful, be marketed in a couple of years’ time. 

In these days demand is not only for more convenience, but 
for greater speed. As just one example of how the Gas Industry 
meets these demands, | may mention a boiling water appliance 
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which has recently been put on the market and which enables a 
pot of tea to be made in 60 seconds. 

On the commercial and industrial side we have had to employ 
specialists who can give advice on a vast variety of heating 
problems from the drying of policeman’s overcoats to the use of 
gas in huge industrial furnaces for metallurgical and other work. 
Further, with the help of the research laboratories we are con- 
tinually being called upon to devise new appliances to meet 
particular needs. These are just a few recent examples: Gas 
equipment for curling feathers, making rat poison, heating Turkish 
baths, drying custard powder, tempering razors, warming-up lorry 
engines, preparing tomato sauce, and boiling winkles. 

The technical research of the Gas Industry to-day is virile, and 
I am more than ever convinced that expenditure on research is 
one of the best forms of insurance for the future expansion of 
industry. Research is, in truth, the very foundation of our path 
of progress. Sharing as we do the problems of the chemical, 
metallurgical, and oil industries, and contending with those peculiar 
to our own, you will at least agree that our technical interests 
are varied and catholic, and our life by no means humdrum. 





Record Gathering at 





Mayor 


ATS. 
eet J.H.G. Saunders 
MonyAcrrty : 


$ é ( 
L.@. ame: 
williwes Cot D. Evar 


Tar Distillers’ Dinner 





rie | 


Wallace ac. np 


¥. “ann 


J. 
Davidson 
Pratt. 


obBe. 


| 
TA 


Hithinger 


Among those present—as seen by Fred May. 


With its usual atmosphere of happy informality, the Annual 
Dinner of the Association of Tar Distillers was held on March 15 
at the Savoy Hotel. At round 250, the attendance constituted a 
record for the function. Members and guests were received by 
the President, Major A. G. Saunders. 

The toast of “The Guests” was proposed by the Vice-Presi- 
dent, Mr. H. E. G. West, with the customary welcome to the 
festive board of a “ distressed industry "—a hardy annual which 
never failg to please, and which, whatever the actual state of 
affairs may be, is naturally greeted by the members with sympa- 
thetic “ hear, hears,’ and by the guests with what are known as 
“ironical cheers.” The response to this toast was made by Capt. 
the Rt. Hon. D. Euan Wallace, M.C., M.P., Parliamentary Secre- 
tary to the Board of Trade, who was sorry to learn that their 
hosts were engaged in a bankrupt and derelict industry, since it 
controlled over 90% of the tar distilling of the country, and in its 
better days it had evolved a rationalized and scientific order where 
previously much confusion had reigned. Moreover, by their re- 
search work they had done much of direct benefit to the nation’s 
resources. He was glad, however, not to have to take too 
seriously the gloom which the proposer’s words portrayed since, 
as was well known, their industry had. an important bearing on 
one of the leading problems of the day—national defence. It had 
an equally important bearing on another modern problem, since the 
more scientifically the products of raw coal were worked, the more 
hope there was for the prosperity which they all wished for the 
coal trade. He felt sure that the tar industry would play an 
increasingly important part in the life of the nation, and that 
they would certainly take a lead in answering the Prime Minister's 


call for intensified effort in any direction in which the national 
interest might require it. 

The toast of “ The Association” was proposed by Capt. P. M. 
Walker, M.C., who referred to its strength and vitality, and to its 
status which is recognized alike by the Government and by other 
Associations. In reply, Major A. G. Saunders said they were in- 
deed proud of their prestige, and anxious above all to maintain 
it. Their way was easier than had been that of the early tar 
distillers, who had received little credit for their success in con- 
verting into useful assets what had previously been waste products. 
To-day the situation was very different, as they had gathered from 
the words of Capt. Euan Wallace. In assessing their position it 
must not be forgotten that they were chiefly an exporting indus- 
try, and that two of their best. markets had been seriously affected 
lately—France by political, and U.S.A. by economic, factors. 

The President was happy, he said, after two consecutive years 
in the chair, to hand over his office into the capable hands of 
Mr. H. E. G. West. He also particularly welcomed as Vice- 
President Mr. Stanley Robinson, who was the son of a former 
President of the Association. Finally, as a matter of policy, he ex- 
pressed a hope that the Government would not be stampeded. 
without the fullest possible consideration, into covering the country 
with roads on the German plan—especially with concrete roads. 
{Laughter.] There were many improvements, in his opinion, which 
could first be made to the existing highways. 

The final toast, that of “ The Staff.” was proposed by Mr. W. J. 
U. Woolcock, who referred to the admirable work done for the 
Association by the Secretary, Mr. J. Davidson Pratt. by Mr. R 
Murdin Drake, and by their assistants. Mr. Davidson Pratt re- 
sponded, 








The 68th Annual Meeting of the Manchester District 

Association of Gas Engineers was held at the Midland Hotel, 

Manchester, on Friday, March 18, 1938, and was preceded 

by the Annual Luncheon of the Association, at which Mr. 
R. N. WEBB presided. 


ANNUAL LUNCHEON. 


Mr. F. G. SHAW (Buxton) proposed the Toast of “ The Presi- 
dent.” He said that in thinking over the names of some of the 
prominent people bearing the same name as the President, he 
recalled that there were Mr. and Mrs. Sidney Webb who, in their 
way had made a record. There was, also, the late Captain Webb 
who certainly did make a record. It seemed to be a character- 
istic of the Webbs not to break records but to make them. The 
President had made a record in being the first Gas Engineer who 
was not the Head of his Department to occupy the Presidential 
Chair of the Association, and they were all aware that he 
possessed special qualities which qualified him for such a position. 
Mr. Webb had had a long association with gas-works practice, 
while his great interest in gas technical education was well known. 

One of the things which had particularly pleased the members 
of the Association was the way in which Mr. C. S. Shapley had 
supported the President during the past year. The visit of the 
members of the Association to the City of Leeds, when Mr. 
Webb’s Presidential Address was delivered, was indeed a very 
memorable one, and they would all recall the hearty welcome 
they received upon that occasion, from the Lord Mayor of Leeds, 
the Chairman of the Leeds Gas Committee, and other members 
of the Council of that great city. The visit to the Yorkshire 
Copper Works would also be fresh in their minds. Another out- 
standing event of Mr. Webb’s Presidential year was the wonderful 
Joint Meeting with the Institute of Fuel. It had been a very busy 
year, and all that remained was to express the hope that it had 
been a very happy one for their President. 

The PRESIDENT (Mr. R. N. Webb) said that it had been an 
exceedingly happy year for him, and he had received assistance 
from every member and most particularly from the members of 
the Committee. As the representatives of the Association on the 
Council of The Institution of Gas Engineers, he had been able to 
attend every Council meeting which had been summoned, and he 
was very deeply impressed with the sincerity with which those 
meetings were conducted. The amount of work which was done, 
and the extent of information collated and brought forward at 
the Council meetings was stupendous. The Gas Industry was 
very well served, not merely by the members of the Council and 
of its various Committees, but also by those assisting the Com- 
mittees in the various works of the country. 

The work which was done, as would be realized by the Papers 
read at the summer and autumn meetings, indicated such a very 
high standard of technical ability as to ensure the future 
prosperity of the Industry. The education scheme would tend to 
maintain that high standard, and undoubtedly the Industry had a 
very great future before it. 

He would like to say how much he appreciated everything that 
had been done for him by the Leeds Gas Committee, and its 
Chairman and Deputy-Chairman. He had been supported in 
every way possible by the Committee, and in addition there was 
one gentleman of whom it was impossible not to make reference. 
He referred to his chief, Mr. C. S. Shapley. It was largely due 
to Mr. Shapley’s assistance that he had been able to fulfil the 
office of President as successfully as he had. Indeed, without 
his assistance, it would have been impossible. 


‘Our Guests.” 


Mr. G. Drxon (Nottingham), in proposing the toast of “ Our 
Guests,” said that competition confronting the Industry was now 
so great that it was necessary to keep oneself in the forefront of 
commercial enterprise by visiting other people’s works and under- 
takings in order to become acquainted with the most modern 
methods of production. Increasing numbers of the members of 
the Association were now attending such visits, and therefore 
there was an increased liability, or—should he say?—an in- 
creased difficulty, in finding undertakings and firms who were 
prepared to extend invitations for such visits and provide the 
necessary hospitality. Therefore, it was desirable, upon that occa- 
sion, to say a word of thanks to those guests whose works had 
been visited during the past year, and most especially to the 
Chairman and Directors of the Yorkshire Copper Works. Another 
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gentleman whom he most cordially desired to thank was Alder- 
man Tortington, the Vice-Chairman of the Leeds Gas Committee. 
The President had already mentioned how much he was indebted 
to his Committee for assistance, but it must be remembered also 
that the whole of the members of the Association owed a debt of 
gratitude to Alderman Tortington and to Mr. C. S. Shapley for 
all they had done to make the President’s year of office com- 
pletely successful. 

Furthermore, he desired to mention the name of Sir Christopher 
Clayton, Chairman of the Liverpool Gas Committee. Speaking 
as a Liverpool born man, Mr. Dixon rejoiced in the fact that Mr. 
E., Astbury was the President-elect. In conclusion, he could only 
thank Sir Christopher Clayton and the members of the Liverpool 
Gas Company for all the assistance which the members of the 
Association knew they could hope for during the ensuing twelve 
months. 

Alderman R. TorTINGTON, J.P. (Deputy-Chairman, City of 
Leeds Gas Committee), in responding to the Toast, very much 
appreciated the opportunity of saying to the members of the 
Association, “ Thank you for what you have done for your guests 
to-day.” He was quite sure he was echoing the sentiments of 
everyone of the guests present. Mr. Shaw had made some re- 
marks with reference to Leeds Municipality which, as a repre- 
sentative of that City, he appreciated very much indeed. It was 
felt by the municipality that the position was somewhat unique, 
inasmuch as the President of the Association was a member of 
the staff of the Gas Committee who was not at the head of his 
department. During the course of the luncheon he had been in 
conversation with Mr. Webb, and that gentleman had assured him 
his term of office had been an extremely pleasant one and that he 
was now much better informed as far as the affairs of the Gas 
Industry were concerned, than when he first took up office. 
Reference had been made also to the visit of the Association to 
Leeds in July last. All he need say in that connexion was that, 
so far as the Leeds Gas Committee was concerned, they ap- 
preciated the opportunity of being able to invite the Association 
to visit Leeds, and it was a great pleasure to know that the 
members had enjoyed the visit so much. The Gas Industry in 
Leeds had made much progress since Mr. C. S. Shapley took 
charge of the undertaking, and the Committee felt very happy in 
the knowledge that they were served by a very efficient staff. The 
Leeds Gas Undertaking was occupying a very prominent position 
in the Gas Industry at the present moment, and very much of the 
credit for achieving that position was due to the General Manager, 
who had occupied the Chair of the Association, and to the mem- 
bers of their staff who were associated with the Junior Association. 

Sir CHRISTOPHER CLAYTON (Chairman of the Liverpool Gas 
Company) also voiced the thanks of the guests for the hospitality 
which had been extended to them. The Industry had un- 
doubtedly benefited enormously by the establishment of such 
organizations as the Manchester District Association of Gas En- 
gineers. He had been speaking recently to the President of the 
Board of Trade who had said to him, “I must say I have a great 
admiration for the Gas Industry. They do their own work, and 
they don’t ask the Government to do it for them.” 

Mr. H. F. SHERBORNE also expressed the thanks of the guests 
generally, as well as on behalf of Mr. C. Dean and himself as 
representing the Yorkshire Copper Works. It was a great pleasure’ 
to the Directors of the Company when the members of the As- 
sociation visited the Works last July. Speaking from the point 
of view of manufacturers, it was the desire of the Company that 
the Works should be visited by people who used their products, 
or directed others to use them, so that they could form their own 
opinion as to how those products were being turned out. 


ANNUAL MEETING. 


The Minutes of the previous Annual Meeting were con- 
firmed and adopted. 

The members stood in silent token to the memory of the 
following deceased members: 


R. E. Gibson, Liverpool (Member 1915, President 1923). 
H. Hutchinson, Barnsley (Member 1900). 

H. B. Knowles, Padiham (Member 1933). 

H. Simmonds (late of Bury). 


Mr. Harold Jack (Engineer, Manager, and Secretary, Gas 
Works, Ilkley) was elected a member of the Association. _ 
The Hon. Secretary (Mr, H. Burton) announced apologies 
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for absence from Presidents and Secretaries of kindred Asso- 
ciations, after which the Annual Report and Statement of 
Accounts were presented and adopted, as were also the Re- 
ports of the Lancashire and the Yorkshire Commercial Sec- 
tions. 

The following recommendations of the Committee were 
approved and unanimously adopted: 


(a) That a donation of 10 guineas be granted to the Benevo- 
lent Fund of The Institution of Gas Engineers. 


(b) That Mr. E. Astbury (Liverpool) be appointed the 
Association’s District Member on the Council of The 
Institution of Gas Engineers. 


(c) That Messrs. T. Reynolds (Stockport) and H. Burton 
(Shipley) be appointed Representatives of the Associa- 
tion on the Councils of the Manchester and District 
and Yorkshire Junior Gas Associations respectively. 


(d) That Messrs. E. Crowther, A. L. Holton, T. Reynolds, 
and F. G. Shaw be appointed Representatives of the 
Association on the Lancashire District Gas Education 
Committee. 


(e) That Messrs. H. Burton, J. Corrigan, G. E. Currier, and 
H. Singleton be appointed Representatives of the Asso- 
ciation on the Yorkshire District Gas Education Com- 
mittee. 

(f) That Messrs. L. W. Harrison and R. N. Webb be ap- 
appointed Representatives of the Association on the 
Barnsley Advisory Committee of Coke Oven and 
Chemical Work. 


(g) That Mr. C. H. Bamber, B.Sc. (Rochdale), be elected 
Member of the Committee in place of Mr. J. D. Ash- 
worth (Chairman of the Lancashire Commercial Sec- 
tion). 


The New President. 


Mr. R. N. Wess, in inducting Mr. Ernest Astbury (Liver- 
pool) as President, said that the Association would be greatly 
honoured by having that gentleman at its head. Mr. Astbury 
was known to them all as possessing all the qualifications 
which were necessary to fill the highest office of the Associa- 
tion. 

Mr. E. Astsury was then invested with the Presidential 
Badge, and on taking the chair said that his first duty was 
to offer the best thanks of the members to Mr. R. N. Webb 
for his services during his year of office. Mr. Webb had 
carried out the duties of President, both at meetings and in 
committees, in an excellent manner, and had always striven 
to further the interests of the organization and to maintain 
its great traditions. He could now look back upon a very 
successful year of office. He had great pleasure in present- 
ing Mr. Webb with the Past-President’s Badge, and trusted 
he might live long to wear it. / 

Mr. R. N. Wess, in acknowledging the presentation, said 
that Mr. Astbury could look forward with very much pleasure 
to his visits to the Council meetings in London. He could 
also assure him that if he would attend other Association 
meetings, including Junior Gas Associations, he would add 
very greatly to the joy of his year of office. 


An Invitation to Liverpool. 


Sir CHRISTOPHER CLAYTON (Chairman of the Liverpool Gas 
Company), after expressing the Company’s deep appreciation 
of the honour which had been paid to Mr. Astbury in elect- 
ing him President of the Association, extended a cordial 
invitation to the Association to visit Liverpool on the occa- 
sion of their summer meeting on Friday, July 1. Liverpool 
had much to show them both in Radiant House and in the 
gas-works. 

Upon the motion of Mr. R. N. Wess, seconded by Mr. H. 
SINGLETON (Huddersfield), the kind invitation of the Liver- 
pool Gas Company was unanimously accepted. 

Mr. Astpury then delivered his Presidential Address, which 
will be found elsewhere in this week’s issue. 

Mr. W. FLETCHER proposed that a very sincere vote of 
thanks be accorded to the Committee and Officers of the 
Association for the able manner in which they had carried 
out their duties during the past year. This was seconded by 
Mr, A. F. Yates, and carried unanimously. 

Mr. H. Burton responded, and the proceedings concluded. 
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Scottish Junior Gas Association 
Joint Meeting at Alloa 


A joint visit of the Eastern and Western Districts of the Scottish 
Junior Gas Association was paid to the Showrooms and Works of 
the Alloa Corporation Gas Department on March 12, 1938. Some 
120 members of both Districts met at the showrooms and 
spent an hour going over the premises. In addition to the main 
showroom, with its pleasing and attractive colour scheme, the 
premises provide accommodation for a lecture hall, spacious 
storerooms, cooker reconditioning plant, meter repairing and test- 
ing shop, workshops, &c. Members of the staff were in attend- 
ance explaining the various sections. After inspecting the show- 
room, the visitors proceeded to the Works where they were 
conducted round the plant by Mr. J. W. Napier, Engineer and 
Manager, and members of his staff. 

The Works, which have been largely reconstructed during the 
last two or three years, occupy a spacious site at the lower end of 
the town. The carbonizing plant is an installation of Woodall- 
Duckham continuous upwardly-heated vertical retorts with waste- 
heat boiler. Other new plant which attracted attention included 
the W.W.-D. electro-detarrer, Thorncliffe type benzole recovery 
plant, Neckar lime-soda water softener plant, and two new oxide 
purifiers of modern design, equipped with steam heaters. 

The tour of the Works over, members were the guests of the 
Gas Committee at tea. 

Mr. J. W. Napier, in welcoming the Juniors, apologized for 
Bailie McKinlay, Convener of the Gas Committee, who was un- 
able to be present. He extended a warm welcome on behalf of 
the Committee, who had been very anxious that every facility 
should be given the Juniors for visiting the showrooms and Works 
that afternoon. He hoped that they had been struck by the 
amenity of the Works. Gas-works in the past had been too often 
receptacles for dust and tar which was both unfair to the manage- 
ment and to the workers. Environment meant much that was of 
real value to the workers and he hoped that in the years to come 
administrators and engineers would make gas-works more attrac- 
tive and remove the old conditions. He hoped they had admired 
the showroom building which he thought was a distinct archi- 
tectural achievement and an undoubted public improvement. A 
showroom, to fulfil its purpose successfully, must not only display 
appliances to the best advantages, but must also have the personnel 
which, it could be said, was the most valuable asset. He had seen 
many changes in Alloa since its appointment. In 1905, he had 
installed the first electrically-operated de Brouwer stoking machine 
in Scotland and 1914 saw the putting to work of one of the early 
vertical retort installations of the Wilson-Glasgow type. The 
electro-detarrer was, he thought, one of the greatest advances in 
recent years. The motto of the Burgh of Alloa was “In the 
Forefront ” and the Gas Department did its utmost to prove itself 
worthy of that motto. He hoped that the youth of the Industry 
would create a high standard for itself and go forward to better 
things; it was, after all, the value and power of the individual 
which was the real factor of success in industry. He had been 
greatly delighted to have the Juniors visit Alloa and hoped they 
had enjoyed their visit and would return at some future date. 

Mr. R. A. MacLaren (Newton-on-Ayr), President of the Western 
District, proposing the vote of thanks, said that they were greatly 
indebted to the Gas Committee of the Corporation and to Mr. 
Napier for the invitation to visit the Works that afternoon. | 

Mr. A. C. Rea (Perth), President of the Eastern District, 
seconded, and Mr. Napier briefly replied, saying that he would 
convey their appreciation to the Gas_Committee. 





Bruce Peebles & Co. 


The report of Bruce Peebles & Co., gas meter manufacturers, 
Edinburgh, for the year ended Dec. 31, 1937, states that the 
profit for the year, including interest received and transfer fees, 
and after deducting administration expenses, amounted to £39,412 
against £37,796 for 1936. The Directors recommend payment of 
a dividend on the Preference shares for the year of 74%, less 
tax, and a further dividend of 2}% for the year, making up the 
full dividend of 10%, also a dividend on the ordinary shares for 
the year of 5%, less tax, leaving to be carried forward: £4,115. 
The Directors state that the works have been fully employed 
during the year, and this has enabled a satisfactory trading 
profit to be earned. In July last the arrears of the cumulative 
74% dividend on the Preference shares for the six years to 
December 31, 1936, were cancelled, and in consideration thereof 
there were issued to the preference shareholders 15,321 fully- 
paid ordinary shares of £1 each, being the equivalent in nominal 
value of 30% of the nominal amount of the preference shares 
held by each shareholder. To provide for this issue of ordinary 
shares the sum of £15,321 was transferred from general reserve 
to share capital account. The transfer to general reserve out 
of last year’s profits is more than sufficient by £2,000 to restore 
the £15,321 previously taken from it. 
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THE PRESIDENT. 


Mr. Ernest Astbury is a native of Smethwick and was educated at King 
Edward VI. High School, Birmingham. He was articled in 1896 to the late 
Mr. B. W. Smith, Engineer to the Smethwick Gas Department. Four years 
later he was appointed to supervise the erection of plant for Messrs. W. J. 
Jenkins & Co., Ltd., of Retford. In 1902 he returned to Smethwick as Assis- 
tant Engineer, and after two years there was appointed Superintendent of the 
Athol Street and Eccles Street Works of the Liverpool Gas Company. In 
1911 he was appointed Superintendent of the Linacre Works, and in 1915 
he succeeded the late Mr. R. E. Gibson as Chief Assistant Engineer of the 
Liverpool Company on the latter’s appointment as Chief Engineer. In 
November, 1937, he was appointed Chief Engineer on Mr. Gibson's death. 
Mr. Astbury is a member of the Institution of Mechanical Engineers and Junior © 
Vice-President of the Liverpool Engineering Society. 





First let me express my sincere thanks and appreciation for 
the great honour you have conferred upon me in electing me 
your President. I shall endeavour to fulfil the duties of the 
Chair to the best of my ability, and do my utmost to uphold 
the great traditions of this Association. 

This is not the first time the office has been occupied by 
one of the staff of the Liverpool Gas Company, as my former 
Chief, the late Mr. Ralph E. Gibson, M.Inst.C.E., was Presi- 
dent in 1923. I should here like to acknowledge the help and 
encouragement he gave me during the thirty-three years I was 
associated with him. 

Never was this Association more necessary than it is to-day 
as the centre where we can meet and discuss how best to deal 
with the 4ncreasing number of problems and difficulties which 
face engineers and managers. Advancing prices for coal, 
steel, and other materials are increasing the burden on the 
Gas Industry, making it more difficult to meet the keen com- 
petition of our foremost rival—electricity. Already a number 
of undertakings have had to increase the price of gas, and 
it is only a matter of time when these increases will be general 
throughout the county, With regard to the prices of coal, 
the Coal Bill, as at present framed, gives very little protec- 
tion to the customer, and it will be necessary in the interests 
of both for the representatives of the Gas Industry and the 
coal owners to meet to discuss the position from a co-opera- 
tive rather than a competitive point of view. 

In view of the necessity for keeping the price per therm as 
low as possible, I intend in this Address to give briefly some 
particulars of the additions and reconstructions of the Works 
at Liverpool in order to obtain improved efficiency and reduce 
the working costs. 

Shortly after the War, the policy of centralizing gas manu- 
facture at the larger works, and the closing down of the 
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smaller works, which were costly to operate, was decided 
upon, The latter are now used as distributing stations only. 

At the end of 1919 there were six works where gas was 
being manufactured to maintain the supply to the city and 
outlying districts. Four of these works, Athol Street, Eccles 
Street, Caryl Street, and Wavertree produced coal gas, but at 
Linacre both coal gas and carburetted water gas were made, 
while Garston produced carburetted water gas only. The six 
works are connected together by messenger mains and gas can 
be passed from one works to another as required. 

In 1920-21, a complete new coal gas-works, having a 
nominal capacity of 24 million cu.ft. per day, was erected at 
Garston, a description of which was given in a Paper read by 
the late Mr. Gibson before The Institution of Gas Engineers 
in 1924. The works were also visited by members of this 
Association in May, 1923. This unit of coal gas replaced the 
Caryl Street Works, which were finally closed in 1925. 

During the period 1927 to 1929, the carburetted water gas 
sets at Garston were modernized—two sets being remodelled 
by Messrs. Humphreys & Glasgow, Ltd., and fitted with auto- 
matic operators and self-charging and self-clinkering genera- 
tors, increasing the capacity of each from 14 million to 2} 
million cu.ft. per day. Two other sets were dismantled, and 
in their place one new set of 3 million cu.ft. per day capacity 
was installed, thereby increasing the total make of the plant 
to 74 million cu.ft. per day. 

Attention was then given to improving the C.W.G. plant at 
Linacre Works, where two Humphreys & Glasgow automati- 
cally-operated sets were erected, each with a capacity of 4; 
million cu.ft. per day in place of three small sets. All sets, 
both at Linacre and Garston were complete with both genera- 
tor and waste heat boilers. 

The following are the results attained in a test of one of 
the sets at Linacre Works: 


Daily rate of gas production és 4,031,000 cu.ft. 
Calorific value... ns as ae ne 404 B.Th.U. 
Oil used per 1,000 cu.ft... 4 “or “4 0:97 gallon 
Dry coke charged into generators per 1,000 cu.ft. 30-60 Ib. 
Carbon consumed in generator se Re si 94-60 ,, 


Concurrent steam production oe. 0 60-50 ., 
Carbon content of coke charged to plant 66:70 % 
Yield from oil as oil gas per gallon - aa 1-40 therms 
Yield from coke as blue gas per 1,000 Ib, dry coke 87-60 


The reconstruction of the West’s verticals at Linacre South 
Works was then undertaken. Sixteen beds of 8 retorts each 
(33 in. x 10 in.) were rebuilt, and in 1934 the carbonizing 
plant in the South House of the Wavertree Works was brought 
up to date and a bench of 8 beds, each of 8 retorts, “D” 
section, 24 in. x 18 in. x 20 ft. long was erected and a De 
Brouwer stoking machine installed, the daily nominal output 
being 14 million cu.ft. per day. 

A further installation of vertical retorts was erected at the 
Garston Works to replace the old Eccles Street Works, which 
were closed down in 1935, ( 

This installation consisted of a bench of sixteen 82 in. 
Woodall-Duckham upwardly heated retorts capable of car- 
bonizing 128 tons of coal per day and giving a yield of 
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Fig. |b —Plan of Sulzer Plant. 


2,184,000 cu.ft. of 500 B.Th.U. gas. The retort bench is de- 
signed to be heated by an independent battery of four breeze- 
burning step-grate producers. The installation is housed in a 
new steel-framed retort house, and is complete with waste- 
heat boiler, coal and coke handling plants and an extension 
of the telpher track with switch and garage to accommodate 
two telpher cabs. 

The last works. to be developed was Athol Street, now the 
oldest in the Company, having been built for the New Gas 
and Coke Company in 1832. The early carbonizing plant 
consisted of two retort houses, each containing 20 beds with 
direct fired settings of 6 retorts, 14 in. x 12 in., “ D™” section, 
and these were charged and drawn by hand. In 1900 the re- 
construction of the first retort house was commenced, when 
6 beds of inclined settings, consisting of eight 24 in. x 16 in. 
retorts, with the usual coal crushers, handling plant, and stor- 
age hoppers, were erected. These settings were followed by 
others—8 beds of sixes, and 12 beds of eights, built in the 
second retort house—bringing the daily make of gas of the 
works up to 34 million cu.ft. per day. 

In 1924 half of the inclined retorts in one retort house were 
replaced by a bench of Woodall-Duckham verticals compris- 
ing 20 5-ton 62 in. downwardly-heated retorts. In 1927 this 
scheme was completed by the installation of a further 20 re- 
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Fig. Ic.—Section of Sulzer Hoist. 
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torts, bringing the daily make in this house up to 4 million 
cu.ft. per day. 

After 12 years’ work the first bench of verticals was recon- 
structed. The internal producers were replaced by an ex- 
ternal producer battery, enabling the number of retorts per 
bed to be increased from four to six. The second bench was 
rebuilt in 1937 on similar lines, increasing the total make of 
the one house to 6 million cu.ft. per day. The extra make 
necessitated duplication of the existing mains and further 
purification plant; but though a certain amount of new plant 
had to be installed, it was found possible to re-use much of 
the plant rendered idle when the Eccles Street Works were 
closed down. 

The end of December, 1937, saw the completion of the 
scheme for centralizing and modernizing the gas making plant 
of the Company. 

The following tables show the present daily capacities of 
the works. 








oe Carburetted 
a a Coal Gas Water Gas. 
Cu.Ft. Cu.Ft. 
Athol Street a - a oe 6,000,000 = 
Wavertree .. = ‘i e- as 3,000,000 — 
Linacre S. Works .. s 5 vt 10,250,000 — 
Linacre N. Works .. ‘ he te 5,250,000 8,500,000 
Garston ee i, <i ave < 4,750,000 7,500,000 
29,250,000 16,000,000 


Total capacity, 45} million cu.ft. per day. 





Hot Coke Bus. 


Coke. 


For the past twenty-five years much attention has been 
given at Liverpool to the production, by means of high-tem- 
perature carbonization, of a high quality domestic coke. 

The characteristics which have proved necessary are: 


1. Ease of ignition with the usual paper and chips. 
2. Good heat radiation. 
3. Small ash deposits in the grate. 


It was realized that the moisture content and grading of 
the coke had a great influence on the ease of ignition. Con- 
siderable experimental work has therefore been undertaken 
by the Company in the production of coke with a minimum 
water content. The first method of cooling which was tried 
consisted of lowering skips of hot coke into tanks with 
wrought iron lids or covers, in which the coke was sprayed 
through atomizers wth water at a pressure of 650 Ib. per 
sq.in. This plant produced an excellent coke, but the time 
required for quenching was excessive 

Experiments in dry cooling were next tried, and a plant in- 
stalled at Linacre proved very successful, but in all cases the 
cooling time was so long that it would have been impossible 
to have provided marketable quantities of dry coke without 
an extensive plant, 

Shortly afterwards a Sulzer dry-cooling plant was installed 
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at the Eccles Street Works. The plant, capable of handiing 
the whole of the coke made there, raises 1,000 Ib. of steam 
per ton of coke cooled, and was described in a Paper read 
before the National Smoke Abatement Society in 1931 by the 
late Mr. Gibson. With the closing of the Eccles Street Works 
this plant was transferred to Garston, where it was re-erected 
at one end of the horizontal retort house discharging stage, 
The hot coke from the retorts is received in a bus travelling 
in front of the bench on a track which extends on a gantry 
to the Sulzer plant, so that the coke is dropped directly from 
the bottom of the coke bus into the cooling containers below. 

The bus is designed to carry 33 cwt. of coke at a speed 
of 150 ft. per min. The hopper is constructed of 4 in. mild 
steel plates lined with 2} in. x 24 in. x 4 in. tee-irons laid 
side by side, the backs forming an inner lining 24 in. from 
the outer body. The tee-irons are attached to the body with 
bolts in slotted holes, thus leaving them free to expand a 
gap of + in. being left between the tees for side expansion. 
This arrangement has proved very successful, since practically 
all distortion of the outer body by the hot coke has been 
prevented. 

With regard to the discharge doors, a design had to be 
adopted that was as air-tight as possible, but would resist dis- 
tortion. The simplest form of door to meet these require- 
ments appeared to be one of the sliding type, since this could 
be fitted in almost air-tight grooves. It had the fur- 
ther advantage of requiring smaller operating power than 
doors which operated vertically. Two sliding doors, each 
1 ft. 9 in. x 1 ft. 6 in., were therefore fitted in the base of 
the coke bus, about | ft. 9 in. apart. On putting the bus to 
work it was found to be not self-discharging when the bottom 
doors were opened, also there was uneven loading of the 
Sulzer containers, because the discharge through the two 
doors was not simultaneous. 

To remedy this defect, it was decided to remove the plate 
between the two openings and thus make one opening 
1 ft. 9 in. x 5 ft. 6 in. As it was impossible to arrange a 
sliding door to fit this area, the use of two hinged doors, each 
about 104 in. x 5 ft. 6 in., was considered. It was found 
that these could be arranged to open inside the discharge 
chute, as there is not 104 in. clearance between the bottom 
of the bus and the floor. The chief difficulty in adopting this 
arrangement was the elaborate gear which would be required 
to close the doors, as it was obvious that they must be con- 
structed on robust lines to prevent twisting when subject to 
heat. After some consideration it was realized that the back- 
ward travelling motion of the bus could be used to close the 
doors, if suitably-shaped closing bars were fixed to the track 
beneath the bus, and arranged so that as the bus moved back 
after discharging the coke, the doors were guided to the closed 
position. 

This scheme has the advantage that it is impossible to 
damage the doors by travelling the machine and no interlock- 
ing between the doors and the travelling gear is required. 
(See fig. 2.) 

The doors are formed with mild steel angles and lined with 
24 in. x 24 in. x 4 in. tee-irons, in a similar manner to the 
sides of the hopper. Catches are arranged to hold the doors 
when closed—two on each door are fitted and weighted so as 
to engage by gravity. The front catches are operated by a 
cam fixed at the end of the track, so that when the bus 
reached the discharging position, the catches were released. 
The back catches are arranged to be released by a striker 
gear, operated by the Sulzer plant attendant, and it is thus 
impossible for the bus driver to discharge the coke on to the 
man below. 

It is well known that the chief disadvantage of dry-cooled 
coke is the excessive dust caused when handling it. This 
nuisance can, of course, be largely overcome by spraying with 
water. To spray the coke effectively it is necessary to do 
so when the coke is in a thin layer. Unfortunately, in no 
part of the plant is the coke spread in this way, except as it 
runs out of the cooling container, when the latter is tipped. 
The time taken for the coke to discharge from one of the 
containers was found to average about 5 seconds. The aver- 
age load per container is 30 cwt., and, if 14% of water be 
added, we must spray at the rate of 3,600 gallons per hour. 
Sprayers were fitted to deliver the water at this rate and 
two 1 in. spray tubes, each 6 ft. long, and drilled with 
3, in. diameter holes at 3 in. pitch are used. One tube is 
arranged to spray the falling sheet of coke from the top, and 
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the other from beneath. Clearly, it was impossible to leave 
sprayers of this capacity to be operated at the discretion of 
the workman. It was therefore arranged that the hoist hand- 
ling the containers should automatically turn on the water 
just before the discharge of coke commenced, and continue 
for a period determined by the setting of a hydraulic timing 
cylinder. The arrangement is shown in fig. 3. The valve 
arm A is raised by the tipping container, and held by the 
catch B. The raising of the lever A turns on the water to the 
sprays, and a small proportion, governed by the setting of 
the valve C, flows into the timing cylinder D, and raises the 


Hot Coke Container Entering Sulzer Chamber. 


float E. When a given volume has entered the cylinder, the 
float comes into contact with the arm F and releases the 
catch B. The valve arm A then drops by gravity into the 
turn off position, while the water in the timing cylinder runs 
away through a small drain-hole, and leaves the float ready 
for the next discharge of coke. 

This system of spraying has practically killed the dust nuis- 
ance experienced, and a similar arrangement has been pro- 
vided to spray the coke leaving the storage hopper chute, as 
it is loaded into telpher skips. The average percentage of 
water content in the coke before being removed to either the 
C.W.G. plant or the store yard is 2°5. 

In conjunction with these developments, attention was also 
given to the improvement of coke grading. To meet the re- 
quirements at Liverpool, owing to the large sales of domestic 
coke, and in order to reduce coke-handling costs to a mini- 
mum, it has been necessary to erect a number of modern 
coke plants. 

One of the latest plants (see fig. 4) was erected at the 
Garston Works to deal with the coke from the Woodall- 
Duckham installation. Here the coke is discharged inter- 
mittently into the usual lip-bucket conveyor beneath the re- 
torts and elevated to the top of the coke plant, where it ts 
deposited in a buffer hopper. From this hopper it is taken by 
means of a reciprocating feeding tray, either into a coke- 
cutting machine, or directly to a } in. mesh debreezing screen, 
according to the size required. 

The breeze is led on to a dust screen for the removal of 
fines below + in., from which it is elevated into the coke and 
breeze storage hopper in the vertical retort house. This 
arrangement enables the whole of the breeze made to be used 
in the producers. 

From the breeze screen, the coke is taken by a band-con- 
veyor to a Zimmer screen fixed above the storage hoppers. 
Here the coke is graded and stored in three sizes, nuts (over 
3 in. and through 14 in.), domestic coke (over 1} in. and 
through 2 in.), and large coke (over 2 in.). Helical chutes 
are used to lower the coke into the hoppers. thereby reducing 
the breakage which must inevitably occur if coke is allowed 
to drop directly from the screens to the base of deep-storage 
hoppers. From the base of the hoppers chutes are arranged 
to load the coke into railway wagons or road vehicles. 
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The extensive trade in coke and “ Dryco,” a smokeless fuel 
developed specially to meet the characteristics already men- 
tioned, has necessitated special facilities for handling a large 
number of sealed 1 cwt. bags. Travelling debreezing 
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Fig. 2c.—Hot Coke Bus. 


machines have been fitted beneath the storage hoppers, each 
feeding a Belle Isle bagging machine, mounted on a bagging 
platform. This is raised level with the platform of the de- 
livery wagon so that the bags may be trucked on to a waiting 
lorry. As the bags have to be sealed, it is necessary to carry 
a stock ready for delivery in order to expedite loading. For 
this reason a covered platform large enough to store a day’s 
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make of “ Dryco ” has been constructed with space for several 
motors to be loaded simultaneously. 

The popularity of “ Dryco ” among householders in Liver- 
pool is shown by the following table of the annual sales of 
the fuel, and it is also interesting to note the reduction in the 
amount of coke exported during the same period: 





a « Dryco.” Export Coke. 

1931 ay a ms 3,134 Tons 16,708 ‘Tons 
1932 8 ee ee 7,390 ,, i2,010° ,, 
1933 - a? 10,653 _,, 11,378 

1934 2° om oe 15,510 ,, 14,732 

1935 mr oe a 16,774 ,, 6,330 

1936 - “ ns 18,202 ,, 1,364 , 
1937 ta Js ‘ i[7mat » Nil 


The reduction in sales during 1937 was due to the mild 
weather experienced during the winter months and the sale 
of .cheap coal by hawkers. 

A further development is the production of coke for domes- 
tic use by alkali activation. It has long been known that the 
reactivity of carbon fuels can be increased by the addition 
of inorganic substances, particularly sodium carbonate. 

The research staff of I.C.I., Ltd., recently found that if a 
lime-soda mixture is added, the quantity of soda required to 
produce the maximum increase in reactivity is considerably 
reduced. Experiments have confirmed that this improved 
combustibility can be obtained in works plant using both hori- 
zontal and vertical retorts. It is therefore proposed to con- 
duct this year a series of tests at Garston Works to ascertain 
what results can be obtained under normal working con- 
ditions. 

Attention has also been given to the improvement of the 
coke used for carburetted water gas manufacture, for it is 
appreciated that great savings can be achieved by the use of 
suitable dry coke. The use of dry cooling has enabled about 
90% of the gas at Garston to be made from dry coke, and 
this has effected the economies anticipated in generator fuel. 


Carburetted Water Gas Manufacture. 


Until last year it had been found economical to supply town 
gas containing 30-40%, of carburetted water gas, due to the 
relatively low price obtained for coke, and our favourable 
location for receiving bulk cargoes of gas oil. In addition, 
great economy results from the general flexibility of the plant 
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in balancing loads and allowing coal gas plant to be put in 
continuous use, or shut down in economic blocks. The flexi- 
bility may, however, be further utilized, as shown in the modi- 
fication of the working recently made with the advantage as 
mentioned below. With automatic operation, one has such 
complete control of the regular working of the carburetted 
water gas plant that it is possible to effect changes in the 
cycle and method of operation without fear of possible mis- 
guided efforts on the part of the gas makers, and this has 
proved useful to effect savings in coke or oil as desired. 

The reference above to a low price for coke seems almost 
out of place in view of the recent boom in export and indus- 
trial coke markets, absorption of coke oven coke for its 
legitimate purpose, and the increased use of properly graded 
and highly reactive cokes for domestic purposes developed by 
the Company, which have together raised the selling price to 
a figure not attained for many years. This combination of 
circumstances resulted in our facing the winter with a stock 
of coke very much below normal, and we have actually bought 
coke for use in the production of a reduced quantity of car- 
buretted water gas to enable us to supply our own coke for 
the domestic market. Our declared calorific value is 475 
B.Th.U. per cu.ft., and at our Garston Station, where we use 
carburetted water gas for diluting the coal gas made largely 
in horizontal retorts, we were faced with the problem of con- 
serving our coke for the winter demand and at the same time 
avoiding too great a variation in the specific gravity and the 
composition of the gas. We reduced slightly the percentage 
of carburetted water gas made, increased the steaming in the 
vertical retorts, and altered the working of the carbur- 
etted water gas plant by reducing the calorific value of the 
blue water gas made from 290 to 275 B.Th.U. per cu.ft. by 
introducing a controlled amount of rich blast gases at the 
end of the blow period and at the same time using more oil 
to enrich the poorer quality blue water gas. The success 
of this method depends entirely upon the relative costs of 
coke and oil, and naturally before deciding to make the 
change the economic aspect of the question was carefully con- 
sidered. 

From our investigation, it was found that if oil can be 
bought for less than 34d. per gallon and coke costs more than 
22s. 6d. per ton, it pays to use additional oil to save coke, 
provided the maximum thermal yield is obtained from the 
oil. Our experience shows that by using 0°14 gallon of ad- 
ditional gas oil to compensate for an increase in the inerts 
of the gas and changing the cycle to maintain the same volume 
output, a saving of about 10% of the fuel used in the 
generators is effected. This amounts to about 5,000 tons of 
coke per annum on the total carburetted water gas made by 
the Company. 


Removal of Tar Fog. 


Although considerable economies in the production of 
C.W.G. have been effected, the cost of purification remained 
relatively high. The detrimental effect of tar fog on the 
oxide in the purifiers is too well known to require elaboration 
here. It is sufficient to say that the removal of tar fog by 
means of oxide of iron is a costly process. 

The tar content of the spent oxide produced from the 
























































Fig. 4.—Plan of Horizontal and Vertical Retort Houses with Coke-Handling Plants, 
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C.W.G. purifiers at Garston during the last five years is 
shown by the following table: 


‘Tar Content of Spent Oxide 
(% on Wet Basis). 


February, 1932 “y we ei rt 2-91 
March, 1933.. pa ae x a7 2:48 
September, 1933... ‘e es nF 418 
October, 1933 ie ea ast es 3-21 
March, 1935.. on ai ,: ve 3°67 
January, 1937 ae ee re mt 2-68 


Apart from the problem of disposal of the spent oxide with 
a high tar content, the purification costs on the C.W.G. stream 
were high owing to the necessity of changing boxes for back 
pressure. Upward flow of gas through the oxide mass is 
practised and the boxes are of the water lute type. Once 
back pressure was manifest the rate of increase was rapid, 
necessitating emptying the box, often while the efficiency of 
the oxide mass for sulphuretted hydrogen removal was still 
high. On emptying the boxes the wooden grids were found 
liberally coated, and the lower four or six inches of the oxide 
saturated with tar. “Complete removal of the tar fog before 
the gas reached the purifiers was therefore essential if purifica- 
tion costs were to be reduced. 

On leaving the sets the C.W.G. passes through primary 
water cooled and atmospheric condensers to the relief holder. 
From the holder the gas is drawn through filter boxes filled 
with graded clinker and through the final water cooled con- 
densers to the exhausters. The gas then passes through a 
Hurricane tar extractor to the purifiers. These consist of two 
sets of four boxes worked in parallel. A Clapham heater is 
fixed on the inlet to each set and mains are provided for the 
admission of live steam for controlling the temperature and 
humidity of the oxide. 

The results obtained from the Hurricane tar extractors were 
not tco satisfactory, 3°0 to 13°5 grains of tar fog per 100 
cu.ft, of gas being found at the outlet of the apparatus. It 
was therefore decided to obtain an electro-detarrer and an 
order was placed for a Lodge-Cottrell plant, which was in- 
stalled immediately prior to the purifiers and following the 
Hurricane extractors, 

The detarrer is worked at as low a temperature as possible 
and the gas heated at the inlet to the purifiers (by means of 
the heaters) in order to obtain maximum efficiency. 

The following table shows the efficiency obtained: 


Tar Fog. Grains per 100 Cu.Ft. 


Inlet Detarrer. Outlet Detarrer. Efficiency. 


Not measurable 99-5%, 
0-46 99-1 ., 
Not measurable 99-5 ,, 
” ” 99°5 ,, 
0-20 99-1 ,, 
Not measurable 99-5 .,, 
995 ,, 


The detarrer is tested daily by means of tar cameras fixed 
permanently in the outlet and inlet mains, and a filter paper 
inserted into the camera is exposed to the flow of gas for 
60 sec, 

The back pressure thrown by the plant is 1/10 in. wate: 
gauge when passing 100,000 cu.ft. per hour, increasing to 
4/10 in. at 200,000 cu.ft. per hour. 


Cost of Operation, per Week. 
,—_— a 
Labour (7} hours) ee ee ee so Se .S 
Electric power (2°6 kWh) es Py in oe 
£3 010 


That is, 0-022d. per 1,000 cu.ft. with a make of 33 millions per week. 


Effect on General Working of the Purifiers. 


In considering this effect, it must be noted that a number 
of old charges of oxide (i.e., in use before the electro-de- 
tarrer was put to work) are still in some of the boxes. How- 
ever, a comparison between the previous conditions and those 
now in force is possible by considering the behaviour of new 
charges put in since the detarrer was installed. 
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The following table indicates to what extent back pressure 
troubles in the purifiers have been reduced: 


1. Prior to Installation of Detarrer. 


The following new charges were emptied for excessive back 
pressure : 


No. of Days in Box. 

es) 0 158 310-7 millions 
(OP. 0% ee 190 312-0 
fe) .. ae 160 241-0 


Cu.Ft. of Gas Purified. 





2. After Installation of Detarrer. 


No. of Days in Box. Cu.Ft. of Gas Purified. Remarks. 


(d) 2h 365 439-4 millions Changed for back pressure 
(6) aa 398 496-4 a Still in box 
(f) os 379 463-8 oe es 


Charges (e) and (f) are throwing a few tenths more back 
pressure than when they were put in, and it is probable that 
they will eventually be emptied, not for back pressure, but 
for inability to remove a reasonable amount of sulphuretted 
hydrogen. 

On discharging the purifiers it is noted that the grids are 
now free from tar. 


Purification Wages. 


Twelve Months Ended Dec. 31, 1935. Dee. 31, 1936. Dee. 31, 1937. 


‘Total e oid ‘i ne £922 L779 £476 
C.W.G. purified, thousands cu.ft. | 1.254,534-9 1,092,456°4 879,623-6 
‘Therms ri cr “e es 4,657,163 4,190,142 3,288,935 
Pence per 1,000 cu.ft. en ae 0-176 0-171 0-150 
Pence per therm .. ae ae 0-048 0-045 0-035 


It will be noted that the make of gas was considerably less 
during 1937, and normally such a decrease of make would 
result in increased costs per 1,000 cu.ft. Actually, the costs 
have been reduced by 0°041d. per 1,000 cu.ft. 

Orders have recently been placed for two more plants to 
deal with the tar fog in the coal gas at Linacre South Works 
and Garston, 


Benzole Recovery_and Sulphur Compounds. 


At three of the works there are benzole plants, and the 
total benzole removed from the coal gas by oil washing dur- 
ing 1937 was 635,660 gallons. 

Attention may be drawn here to the removal of a portion 
of the sulphur compounds in the gas by the wash oil, to which 
special reference was made by Messrs. Hollings and Hutchi- 
son in their Papers at the Autumn Research Meeting of the 
Institution in November last. 

At Liverpool there is a reduction of between 9 and 10 
grains of sulphur per 100 cu.ft. in the gas between the inlet 
and the outlet of each plant, when working under ordinary 
conditions. 

The gas as delivered to the district contains from 16 to 19 
grains of sulphur according to the percentage of carburetted 
water gas present, 


Extensions to the Area of Supply. 

The Liverpool Gas Company’s area of supply has increased 
since 1924 from 54 square miles to over 112 square miles— 
the undertakings of Hightown, Woolton, Huyton-with-Roby, 
and Formby having been taken over. After the Liverpool 
mains had been extended to these districts, their works were 
closed, only the holders at Formby remaining in use. 

These changes have benefited the consumers of these under- 
takings, for the price charged per therm has been consider- 
ably reduced and in all districts, except Formby, the price of 
gas is now the same as in the City. 

Owing to the increased demand for gas due to new fac- 
tories erected at Speke and housing estates developed in the 
Huyton area, a new 24 in. trunk main, 64 miles long, was laid 
in 1936. The work was commenced on Feb. 19 and com- 
pleted on Oct. 13. 

The total mileage of mains in the Liverpool Area of Supply 
at the end of 1937 was 1,310. : : 

Liverpool is fortunate in having seven distributing stations 
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from which gas is supplied to the district mains. These sta- 
tions are so located that even with the extension of the area 
already mentioned it has not been necessary to provide high- 
pressure mains to maintain an efficient supply. In two of 
the districts, West Derby and Huyton, the mains pressures 
are controlled by Widlake distance controllers, and these have 
been very satisfactory and efficient. 


Service. 


The opening of the new showrooms, “ Radiant House,” in 
January last—a description of which was recently given in 
the Technical Press (“Gas JourNAL” for Jan. 26)—being in 
the shopping centre of Liverpool, will be a valuable asset in 
promoting the sales of gas. Here customers can see, dis- 
played in attractive surroundings, the latest and most efficient 
appliances. Gas is used throughout the building for central 
heating, lighting, cooking, hot water, and air conditioning. 
In fact, “ Radiant House,” to quote a technical journal, is 
an answer to those who think that the days of gas are 
numbered. 

It has been a rule in Liverpool for many years that no 
appliance shall be placed in the showrooms unless it has 
passed successfully the usual tests in the laboratory and a 
a examination that its construction is sound at the work- 
shops. 

In order to make sure that the work of the salesman in the 
showroom is properly supported by the foremen, gas fitters, 
and others who handle the appliances on the district, an edu- 
cational scheme was adopted last summer consisting of a 
series of classes designed as a refresher course. 

The course, which lasted 21 weeks, was divided into three 
parts—viz., (a) Gas Fitting, (6) Water Heaters and Refrigera- 
tors, and (c) Industrial Appliances. The design of all new 
appliances was dealt with and the various methods of fixing, 
which were to be adopted by the fitters and the surveyors 
to suit modern building practice, indicated. The employees, 
numbering 300, attending the course included all gas fitters 
and apprentices, also the surveyors, whose duties include the 
estimating and laying out of new installations. A _ special 
class, held for the foremen, was taken by the Chief Chemist, 
and the instruction based on similar lines to that given to 
the men. Each employee attended once each week for one 
hour during working hours, and was supplied with a note- 
book for sketches and special notes. At the end of the course 
a test paper was given in each section. 


Renovation of Gas Cookers. 


In common with most undertakings, Liverpool was faced 
with the problem of what was to be done with the black 
cookers which were being supplied to the consumers on 
simple hire. After a series of tests, it was decided to renovate 
the cookers and give the consumers the choice of having them 
coloured either brown mottled or silver. As the number of 
black cookers in use was over 120,000, a plant was installed 
in March, 1937, at Kent Street for dealing with 500-600 per 
week. 

Cookers when brought in from the district are first of all 
stripped of all brasswork before being placed, four at a time, 
in a gas-fired incinerator for 20 minutes, during which time 
the temperature is increased from about 380° C. to 490° C. 
All grease and dirt being thoroughly disposed of, the cooker, 
minus the cornice top, which is sent away to be vitreous 
enamelled, is thoroughly shot-blasted and sprayed with a thin 
coat of special anti-corrosive solution to prevent oxidation in 
the event of its not being required for immediate renovation. 
The cooker thus treated passes forward to the assembler, who 
removes the cast crown, cleans and fits a special dome to 
enable the oven temperature to be controlled by means of a 
thermostat if desired, fits new linings, and adds slag wool 
packing where necessary. ; , 

The cooker is then placed upon a low bogie running on 
narrow gauge lines set in the shop floor to the spray plant to 
receive a priming coat of colour in the first booth, a spatter- 
ing coat in the second booth, and a finishing coat of lacquer 
in a subsequent booth, provision being made between each 
booth for each successive coat to air-dry for approximately 
10 to 15 minutes. ; 

It then moves forward on its bogie through the stoving 
oven, which is provided with an endless chain fitted with a 
number of drag links which engage with toggles on the under- 
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carriage of the bogie. The length of the continuous stoving 
oven is approximately 50 ft, the complete operation 
taking approximately 44 minutes, during which time the 
cookers have been subjected to a stoving temperature of 
250° F. for half an hour. The hourly throughput of the oven 
is 26 cookers, 

The bogie carrying the cooker is then pushed on to a shunt 
line from which assemblers can draw supplies, when cool, for 
the purpose of fitting the vitreous enamelled cornice, tap rail, 
and supply pipe to oven. This operation being completed, 
the cookers are moved forward again for test before being 
supplied with the necessary fittings. All fittings such as 
burners, top bars, gates, grid shelves, &c., while being in- 
cinerated at the onset with the cooker are thoroughly shot- 
blasted in a special “‘ Wheelabrator ” plant before being dipped 
in black stoving paint and stoved in a similar manner to the 
cookers in a special continuous stoving oven which is thermo- 
statically controlled at several points, and fitted with an end- 
less chain on which supplies of painted fittings are hung for 
conveyance through the oven. By the time the fittings emerge 
from the oven they are cool enough to handle and are im- 
mediately taken to a special stares which is conveniently 
situated both for reception and re-issue. The total costs of 
renovation are approximately 28s. 3d. and 39s. for the small 
and large cookers respectively. The cookers are finally 
packed for delivery by our own vans, care being taken to 
protect the enamelled cornice top by means of corrugated 
paper from possible damage in transit. 

The numbers of simple hire cookers in use on Dec. 31 last 
were as follows: 


Coloured. | Black. Total. 


32,023* 92,436 124,459 


* Including new cookers. 


Industrial Department. 


The subject of service to the industrialist is well to the fore 
at the present time. In this connexion I would draw your 
attention to the benefits accruing to gas undertakings when 
they become members of a Development Centre. A member 
receiving an unusual enquiry can immediately pass on the 
enquiry to the Centre. Generally, the Centre is in a position 
to supply the information necessary to enable the enquiry to 
be dealt with. In exceptional circumstances where the en- 
quiry is outside the range of the Centre’s own experience, the 
Centre can immediately call upon other Centres for their 
experience, and in practically every case the information is 
forthcoming. 

Very valuable reports are issued each quarter by the Liver- 
pool Centre and these are considered and discussed at the 
quarterly meetings of members of the staff of the subscribing 
undertakings. Some forty representatives are thus supplied 
with valuable information and are kept up to date with the 
latest developments. 

Commercial and industrial firms have become quite familiar 
with this Department and consult the staff on all manner of 
problems. 

Three times a year exhibitions are staged in the industrial 
showrooms. There is no doubt that the introduction of the 
Centre scheme led to a quickening of the interest in the 
utilization of gas for commercial and industrial purposes. It 
has certainly led to closer co-operation between the manu- 
facturers of appliances and our own Industry. In the en- 
gineering industry there has been a distinct advance in the 
design of heat-treatment furnaces, and atmosphere control by 
positive means is now a feature of several types of furnace. 
There has been a marked improvement in the operation of 
thermostats. and thermostatic control has now become usual 
for central heating installations, gas-fired ovens and solution 
tanks, furnace temperature control, and for a variety of other 
operations. 

The innumerable uses to which gas can be put call for 
certain highly trained members of the supply staff. In a 
recent order secured by the Liverpool Gas Company the staff 
had to be responsible for the layout of a kitchen for the 
supply of mid-day meals to 10,000 children per day. Steam, 
gas, and drainage fittings for the steamers, ovens, boiling pans, 
and gas-fired steam generating boilers all had to be estimated, 
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purchased, and installed by our own staff. Gas is the only 
fuel used in this installation. 


The increasing demand for gas for central heating has 
meant that the industrial staff has had to make itself familiar 
with heating problems, and two members have passed the 
examination of the Institution of Heating and Ventilating 
Engineers. During the past two years there have been in- 
stalled in the Liverpool area boilers for central heating and 
steam raising with a total rated output of 26 million B.Th.U. 
per hour. 

Under the Institution of Gas Engineers’ Education Scheme, 
classes are held at the Liverpool Technical College in Gas 
Engineering and Gas Supply. In the Gas Engineering 
Course, classes for both ordinary and higher grade are being 
held, while for Gas Supply a two-year course for ordinary 
grade is very well attended. About fifty students are attend- 
ing the latter two-year course, some are studying for the 
Institution Certificates, while others take the classes as single 
subjects, or refresher courses, in order to keep up-to-date with 
information available in the Industry. 

All the gas-fitting apprentices receive a three-year course in 
both theoretical and practical gas fitting, in accordance with 
the above Education Scheme. 


Air Raid Precautions. 


During the past eighteen months much work has been done 
in carrying out the instructions issued by the Government to 
minimize the effects of air raids. The Liverpool Gas Com- 
pany is fortunate in having its own Division of the St. John 
Ambulance Brigade, and the officers and members form a 
valuable nucleus for training the men at the works and in 
other departments. 


One of the officers, following his experience as instructor at 
a Gas School during the Great War, has done excellent work 
in anti-gas training of the men. 


Co-partnership. 

The Liverpool scheme was introduced in 1911, and practi- 
cally all the employees of the Company are now co-partners 
and number 2,486. They own stock to the value of nearly 
£125,000 and their personal interest in the Company, in the 
form of stock and savings deposits at Dec. 31, 1937, was 
£209,710. The total amount distributed as co-partnership 
bonus since 1911 is £257,000. 

Co-partnership gives the employees a keener interest in their 
work and in the prosperity of the Undertaking, while the 
meetings, which are attended by Directors and employees, are 
beneficial in that members learn to appreciate each other’s 
point of view, which makes for mutual respect and under- 
standing. 

For the past thirty years every encouragement has been 
given to the formation of social clubs in the various works 
and departments, and to-day there are recreation rooms, foot- 
ball fields, bowling greens, &c., where officials and employees 
spend many of their hours of leisure. 


There are other subjects which I should like to have in- 
cluded in this Address had space permitted, but trust those 
given have been of interest. In conclusion I wish again to 
express my thanks to you for electing me to the office of 
President of this Association. 


Vote of Thanks. 


Mr. H. SINGLETON, in proposing a vote of thanks to the 
President for his Address, said he always looked forward to 
Presidential Addresses because he felt there was a more direct 
appeal in a Presidential Address than there could be in a Paper 
which was given on any one subject. The present Address was 
one of outstanding excellence. When one had been associated, as 
had Mr. Astbury, with an undertaking of the size of Liverpool 
for 33 years, a tremendous amount of growth and development 
must have taken place. There must have been both success and 
failure in the trial of various plants and apparatus. Knowing 
how interested Liverpool had been in the preparation of coke for 
the domestic market, it was not surprising that a great deal of 
attention should have been given to that aspect of the Company’s 
activities. One statement went very much to his heart—namely, 
“the absorption of coke oven coke for its legitimate purpose.’ 
He wished members of the Coke Oven Managers’ Association 
would take that statement to heart also and then there would be 
less trouble from their competition. They seemed to regard the 
sale of hard coke in the Gas Industry’s markets as being their 
legitimate field. It was to be hoped that competition would be 
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— ey in the future by the co-ordination which was taking 
place. 

Mr. T. REYNOLDs (Stockport), in seconding the vote of thanks, 
said he was greatly impressed with the conservation of coke which 
had been effected by the alteration of the cycle of the water gas 
plants and also with regard to the elimination of tar fog in re- 
spect to the purifiers. There was one thing about which he, as a 
member of the Lancashire Commercial Section, was rather per- 
turbed. They had not yet an Industrial Development Centre in 
the area. He was aware that certain circumstances had arisen 
which had prevented that Centre being formed; but it was obvious, 
from the President’s Address, that now was the time to send all 
their problems to a definite centre and give one another all the 
help they could. 

The vote of thanks was carried unanimously and was briefly 
acknowledged by Mr. Astbury. 





Water Engineer’s Handbook and 
Directory, 1938* 


The 1938 edition of the Water Engineer's Handbook and 

Directory is now ready. This is practically a new book, as so 
many changes have taken place during the year and the issue 
differs so from the previous one. 
_ A number of special features have been incorporated. These 
include Mr. John Bowman, M.Inst.C.E., M.Inst.W.E., Water En- 
gineer to the City of Edinburgh, on Water Supply in Case of Air 
Raids; Mr. E. Copeland Snelgrove, M.1.Struct.E., Department of 
Applied Science, Sheffield University, on Hydraulics; a Review of 
Case and Statute Law of 1937 as Affecting Water Supply Under- 
takings by Mr. H. T. Seymour, F.R.Econ.S., A.C.LS., A.L.A.A.; 
The Rainfall of 1937 by Mr. John Glasspoole, M.Sc., Ph.D.; a 
Review of Water Engineering Progress in Great Britain and 
Ireland in 1937; and Hydraulic Data and Formule by recognized 
experts. 

fhe book is quite indispensable to Water Engineers, Water 
Supply Undertakings, and all connected with Waterworks Practice 
both at home and abroad. It is not true economy to rely on data 
which has become out-of-date when the latest information is 
available for a few shillings. 


*London: Water and Water Engineering, 30 and 31, Furnival Street, 
E.C.4, Price, 8s. 6d. net. 


P PP eae ‘ 3 
Review of “Specification 1938 
By Critic 

Extending to 916 pages the 40th edition of “ Specification ” 
(The Architectural Press, Ltd., 9, Queen Anne’s Gate, West- 
minster, S.W. 1) is full of practical intormation for all who wish 
to keep in touch with the trend of modern building construction 
methods and architectural practice generally. 

A feature of this edition is the more extensive substitution of 
diagrams and tables for special articles and descriptive notes con- 
cerning proprietary products; this makes for quicker reference, 
and among the materials tabulated for the first time are water- 
proofers, concrete hardeners, floor tiles, patent glazing bars, plaster 
boards, refrigerators, boilers, radiators, &c. As an illustration of 
the practical value of these tables the headings of the table deal- 
ing with “ Concrete Hardeners and Preservatives” is set out here- 
with: Material and Manufacture, Composition, Uses, Application, 
Special Characteristics, Specification for Use, Testing Authority. 
Some 20 proprietary products are dealt with in this particular 
table, and this is a typical example of the thoroughness with 
which such tables are presented in the new “ Specification.” 

It is gratifying to note that the “ Gas Engineer ” Trade Section 
is one of those to receive drastic revision this year and that it has 
also been extended to embrace “ services, cost, and installation,” 
which should materially enhance the value of this section to the 
architect. Gas meter installation and carcassing also receive 
attention. 

It is disappointing to find no reference to gas radiant panel and 
bowl type heaters, although considerable space is devoted to elec- 
tric heating of this type in the “Heating and Ventilating 
Engineer ” section. 

The Calor gas advertisement deserves special mention as it sets 
forth boldly the case for gas in areas not served by gas under- 
takings. The architect is given the cost of a bottle refill (190 cu.ft. 
at 15s.) and a table of consumptions for and the cost of various 
appliances adapted to Calor gas; running costs can therefore be 
readily calculated. Electrical authorities supplying rural areas will 
be concerned to find, for example, that bottled gas can supply a 
one-light universal mantled burner for $d. per hour and that 
there is gas enough in each bottle to give some 340 lighting hours 
with this type of burner. 

* Specification’ may be in its 40th year, but it continues to 
present a fresh face to all interested in architectural practice. 
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Boiling Water by Gas 


From a Paper given to the Yorkshire Junior Gas 

Association at a meeting held at Barnsley on 

Feb. 26, the PRESIDENT (Mr. J. E. Richmond) in 
the chair. 


According to some estimates the average annual consump- 
tion of gas by a sink heater in a normal household is about 
25 therms. This estimate would, however, appear to be very 
low, and I have therefore made an approximation of the 
amount of hot water used from a sink heater by an “ ideal 
consumer ” who has realized the full advantage of having a 
constant supply of hot water at the sink and makes full use 
of the heater. I give below an estimate of the amount of hot 
water used together with the temperatures employed. 





Assumptions— 
Number in family .. dee - eA 3 
Inlet temperature of water os »s* aes. 
Efficiency of heater for intermittent use... 65% 
ee Quantity, Tempera- B.Th.U. in GaSe 
— Gals. ture, ° F. Water. B.Th U. 
Washing up, 3 times daily 8 140 | 7,200 11,100 
Cooking .. eS 1 140 900 1,400 
Washing clothes 3 120 2,100 3,230 
Washing floors 1 140 900 1,400 
17,130 
Gas consumed .. ay as .. = 17,130 B.Th.U. 
0-17 therm/day 
Pilot on continuously . . = a ks 6,000 B.Th.U. 


0-06 therm/day 
or turned off at night .. 0-03 therm/day 


Total per year— 


Pilot on continuously . 84 therms/annum 
Pilot turned out at night .. es a 73 therms/annum 
Assuming 8d. pertherm .. as £2 16s. 3d. 
Pilot turned out at night. * £2 7s. 6d. 


From this table it can be seen that the yearly average con- 
sumption of gas by the sink heater can be as much as 84 
therms per annum. 

This may appear rather a lot in comparison with figures of 
25 therms/annum,' but only goes to show that consumers 
have to be educated in the use of their appliances to the full. 

The rapid development of the hot water load which took 
place did not give the technical staffs time to deal with new 
problems when they arose. Equally important was the lack 
of a proper understanding of the requirements of these in- 
stallations, which is demonstrated by the fact that where these 
installations were properly undertaken in the first place the 
maintenance has been negligible. The importance of techni- 
cal training is quite obvious from the preceding remarks, and 
must form part of any attempt further to reduce the main- 
tenance costs for these appliances. I wish to stress this, as 
the realization of the truth of that statement will affect the 
popularity of the boiling water appliance for the home. Until 
very recently the service rendered by the domestic sink heater 
has been limited to “ hot” water, and the instantaneous boil- 
ing water field has been left untouched. 

The importance of this field lies mainly in the provision of 
additional convenience to householders. This service cannot 
be rendered by the electricity supply companies, owing to the 
necessity of keeping the load factor within reasonable 
economic limits, as it would require an 8 kilowatt electric 
heater to give the same service as a 500 B.Th.U. per minute 
sink heater. For the domestic boiling water load to be a 
success it is essential that the following points should be ob- 
served in the heaters marketed: 


(a) The heater should be fully automatic—i.e., it should 
give boiling water irrespective of inlet water tempera- 
ture and pressure, and variation in the gas pressure. 

(b) Should be of such design as to reduce the maintenance 
costs to a minimum. 


(*) « Gas JourNAL,” 26.1.38 and 2.2.38, pp. 253 and 329. 
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by 
LEOPOLD FRIEDMAN, 


Chief Engineer and Assistant Managing Director, Ascot Gas 
Water Heaters, Limited. 


(c) Should be of such an output as to eliminate any possi- 
bility of competition from existing methods of boiling 
water, such as electric kettles, &c. 

(d) Should give the additional service of “hot” and 

“warm” water. 


In, regard to the problem of making good tea, hitherto the 
only available means of heating the water required for this 
purpose has been the kettle, but now through the introduction 
of a gas-fired boiling water appliance I feel sure that the 
— will in a few years be, if not obsolete, at least out of 

ate. 

The first boiling water appliances were designed to supply 
boiling water for making tea and coffee at coffee stalls and 
restaurants. They could hardly be called instantaneous, at 
least not as we interpret the word to-day, but would be more 
aptly termed quick recovery storage heaters. From these 
were evolved the domestic boiling water appliances, which 
were instantaneous sink heaters overloaded to give instan- 
taneous boiling water and incorporated no automatic con- 
trol whatsoever apart from interlocking gas and water taps. 

Of the later designs there still remain some where the water 
is manually controlled, or where there is no automatic boiling 
point control. These require accurate manipulation of the 
water throttle to obtain boiling water and to avoid excessive 
steam formation, and therefore do not fulfil the conditions of 
fully automatic control. 

A recent arrival in the field of boiling water heaters is 
shown in fig. 1. This heater consists of the following: 


(1) Water section, incorporating: (a) Water volume 
governor, (b) automatic valve, (c) temperature selector, 
with three positions—* warm,” “ hot,” “ boiling.” 

(2) Coil cooled combustion chamber, incorporating a fin 
type heat exchanger surrounding a heating chamber 
with a ball float. 


The operation is as follows: 


With Temperature Control set to “ Boiling.” 


When the hot water tap is opened water passes through the 
inlet 1 and flows through the water volume governor 2 and 
the venturi tube 9 to the heating chamber, and overflows down 
the outlet pipe 7. When the predetermined quantity of 1°75 
lb. of water per minute flows through the venturi tube, a 
pressure difference is set up between the upper. and lower 
sides of the diaphragm. This pressure difference is sufficient 
to open the gas valve and allow gas to pass to the burner. 
The gas valve spring acts both as a closing spring for the gas 
valve when the hot water tap is closed and as a loading spring 
for the water governor. 

As soon as the water begins to boil, steam is formed in the 
heating chamber, which forces more water out and lowers 
the level of the float 5, thereby allowing more water to enter 
the heating chamber through pipe 3. The object of this 
device is to make it possible for boiling water to be discharged 
irrespective of the inlet pressure and temperature or incorrect 
regulation of the gas rate. It has the further advantage that 
the least amount of heat is wasted through unnecessary steam 
formation. 


With Temperature Control set to “ Hot.” 


On opening the hot tap the water passes through the 
governor, venturi, and by-pass. The flow of water on this 
setting is 0°5 of a gallon per minute, this flow being kept 
constant by the governor irrespective of inlet pressure. The 
water passes to the heating chamber through pipe 10 and 
overflows down the outlet spout 7. 


With Temperature Control set to ‘““Warm.” 


At this setting the water by-passes the water governor :s 
indicated in the diagram and the flow is controlled by means 
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GRAINS PER GALLON 
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of the hot water tap. Here again the water passes through 
pipe 10 and overflows down the outlet tube 7. If the pres- 
sure of the water is sufficiently great the ball float is de- 
pressed and additional water can pass to the heating chamber 
through tube 3. The minimum flow necessary to operate the 
gas valve at this setting is 0°5 of a gallon per minute, at 
which a temperature rise of 100° F. is obtainable with the 
correct heat input. 


Operation of the Water Governor. 

The water governor is of the pressure type, and operates 
on the same principle as that used in the gas pressure 
governor. If the pressure in the mains rises it acts on the 
underside of the diaphragm and lifts this against the loading 
of the gas valve spring, thereby throttling the flow until equili- 
brium is reached. 


Operation of the Slow Ignition Device. 

An adjustable slow ignition device is inserted in the low- 
pressure duct which connects the throat with the upper or 
low-pressure side of the diaphragm. It consists of a non- 
return valve, which restricts the water flowing out of the 
low-pressure chamber, but offers no resistance to inflowing 
water. This ensures slow opening and quick closing of the 
gas valve. 

The heating chamber incorporates a false bottom, which is 
connected to the top of the heating chamber by means of 2 
tube. When the heater has been used for boiling water and 
the hot tap is turned off, the false bottom immediately starts 
to cool and draws in steam, which condenses, and thereby 
forms a further vacuum. This action prevents the steam 
formed by the residual heat in the fins from emerging out of 
the spout. 


The Fusible Plug. 

This is fitted at the head of the heating chamber of the 
appliance, and provides an additional outlet for water in case 
the appliance is heavily scaled and overheating takes place. 


Factors Affecting Design. 


In considering these it is well to enumerate the requirements 
which the appliance will have to fulfil: 


(1) To ensure that the water reaches boiling point before it 
leaves the heating chamber, and by this means to en- 
sure a temperature high enough to achieve a satis- 
factory infusion of tea or coffee. 

(2) To provide water at any temperature between cold and 
150° F. to 160° F. for ordinary domestic purposes. It 
is a great advantage to have a governed supply in order 


to obtain water at a high temperature for domestic 
purposes, irrespective of water inlet pressure. 

(3) To eliminate wasteful formation of steam and ensure a 
high thermal efficiency being maintained while the 
heater is used for boiling water—i.e., a compensating 
device for inlet water temperatures and pressures must 
be incorporated. 

(4) To be of such a design that when the heater operates in 
hard water districts the deposition of scale should be a 
minimum, and built of such material as will resist 
corrosion in soft water. 

(5) To have all parts accessible and easy to dismantle in 
order to reduce maintenance costs to a minimum. The 
dimensions of fhe water ways of the heater should be 
such as to accelerate the de-scaling process. 


Infusion Temperature. 


Although the average housewife insists that the only way 
to make a satisfactory tea infusion is to have the water really 
boiling she does not realize that the actual temperature of the 
water when it reaches the teapot rarely exceeds 208° F. 
Moreover, the boiling temperature of the water is affected by 
the atmospheric pressure; the actual variations are given in 
the table below. 

Barometric HeicuT: 28-0, 28-4, 28-8, 29-2, 29-6, 30-4, 30-4, 30-8, 31-0 

Bowinc Pornt: ° C. 98-1, 98-5, 98-9, 99-3, 99-7, 100, 100-4, 100-8, 101 

In addition the heat losses which occur when a teapot is 
filled are such as to reduce the temperature another one or 
even two degrees. In actual practice a satisfactory infusion 
can be obtained from temperatures of 206° F. upwards. 

Another important factor in making good tea is to ensure 
that the water is freshly boiled, and it will be realized that 
this is incidental to the use of an instantaneous boiling water 
appliance. I have mentioned the above point because I feel 
that in the minds of a considerable percentage of potential 
consumers there will arise an unfavourable and prejudicial 
bias. This I feel you will agree will be due to mistrust of 
the unfamiliar, but is nevertheless not insurmountable. 

In the appliance under review no steam formation will be 
evident at the outlet, but will only rise from the boiling water 
after delivery. However, for the benefit of the incredulous 
there still remains the aural evidence arising from the bubbling 
of the water, when on boiling position, in the spout. 


Water for Domestic Purposes. 

For a sink heater to give the service required it should 
provide water at different temperatures for domestic uses and 
I enumerate below temperatures for different domestic uses : 


Washing up 140° F.—160° F. 
Washing clothes 100° F.—120° F. 
Miscellaneous 120° F.—140° F. 
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The major use for a sink heater in a home is probably for 
washing up. For this purpose fairly high water temperatures 
are required, and it is therefore a great advantage if the sink 
heater incorporates a water governor to ensure a constant 
flow of hot water irrespective of the inlet water pressure. 
For the other purposes enumerated an additional control 
should be provided which enables the water to by-pass the 
governor. To obtain lower temperatures the hot tap can be 
used to regulate the flow, and therefore the temperature rise. 
The automatic valve should, however, be designed so that a 
minimum flow of water giving 100° F. temperature rise flows 
through the heater before the gas valve is operated. 


Elimination of Wasteful Steam Formation. 


In order to eliminate the wastage of gas by the absorption 
of latent heat by steam formation and, simultaneously, to 
ensure that the water boils before it leaves the heating cham- 
ber, compensation must be made for the under-mentioned 
factors, if the heater is to be termed automatic: 


(a) Variations in inlet water pressure. 
(6) Variations in inlet water temperature. 
(c) Incorrect regulation of the gas rate. 


(a) Variations in Water Pressure. 


A water governor must be provided for working in con- 
junction with the automatic valve. This will ensure a certain 
minimum flow of water which is necessary to operate the 
automatic valve and which must be of such a volume as to 
preclude the possibility of boiling point not being reached at 
a gas rate well below the correct value. In addition to this 
the governor should also operate at a setting which will give 
a flow for a 100° F. rise. The governor can be housed in 
the water ways of the automatic valve. 


(6) Variations in Inlet Water Temperature. 


As the seasonal temperature variations may be in the neigh- 
bourhood of + 15° F., a device must be incorporated whereby 
compensation for this is automatically made. It is possible 
to achieve this by controlling the gas supply thermostatically. 
A better method is to control the flow of water in such a way 
as to ensure that just sufficient water passes through the 
heater for boiling point to be reached. A convenient way of 
doing this has been described earlier, where a ball float has 
been used to control a water passage additional to that utilized 
for the water flowing through the venturi. The steam forma- 
tion which is necessary for forcing the water out of the heat- 
ing chamber when it has reached boiling point is negligible, 
the pressure required being in the nature of a few inches 
water gauge. 


(c) Incorrect Regulation of the Gas Rate. 


With a heater operating without a constant volume gas 
governor it is impossible to guarantee correct heat input, and 
the automatic valve must therefore be so designed as to be 
capable of being lifted by a flow of water low enough under. 
all circumstances to ensure boiling point being reached. These 
conditions can be automatically satisfied by the method de- 
scribed in (a) and (bd). 


Effect of Hard Water on Design. 


I appreciate that my remarks on this aspect of boiling 
water heaters do not apply to soft water areas. If I were to 
omit a reference to the effect of water hardness on design it 
would be to disregard a most important feature, the import- 
ance lying in its influence on the maintenance costs. I 
should, therefore, like to give you, in as few words as possi- 
ble, some idea of the different kinds of scale and how they 
are formed. As you know there are two kinds of hardness: 
(a) temporary; (6) permanent. 


Temporary Hardness. 


This is due to carbonate of magnesium and calcium, and is 
only kept in solution as long as carbon dioxide is present and 
precipitated when carbon dioxide is driven off by heating. 
The chemical reactions for this process being as follows: 

2Ca(HCO,),"—y> 2CaCO, + 2H,O + 2C0, 

2Mg(HCO,), — 2MgCO, + 2H,O + 2C0, 
The scale formed by these two carbonates differs in its nature, 
the calcium carbonate being soft and porous, whereas 
magnesium carbonate is hard and adherent. Calcium car- 
bonate scale taken by itself is not difficult to dispose of as it 
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is deposited as a sludge and is washed out of the heater: 
unfortunately, it is not often found by itself, but is accom- 
panied by magnesium carbonate which binds it into an 
adherent brown scale. 


Permanent Hardness. 


This arises from those substances which are in solution due 
to their solubility alone and not by the agency of the carbon 
dioxide dissolved in the water. They are usually the 
following : 


(1) Calcium sulphate. 
(2) Various silicates. - 


It is usually supposed that permanent hardness does not 
affect scale formation in the heaters under consideration. 
This, however, is a misconception as is revealed by the curve 
shown in fig. 2. It will be seen from this that small quanti- 
ties can be deposited from solution even at temperatures of 
180° F. and over. Although the deposit will be very small, 
nevertheless it will have a binding effect on the porous calcium 
carbonate scale. 

The deposition of scale may be said to vary as the square 
of the hardness. The degree to which it affects the operation 
of the heater is dependent on the quality of the scale—i.e., 
whether the scale is of the soft or hard variety. 

The relationship between deposition of scale and tempera- 
ture is given by the formula developed by Arrhenius—namely, 
that: 

2:303 logioks/ki x R_x T, x T: 





Ts — T; 
Where E = Constant as x 1,235 
k, = Concentration of deposit at x 
k, = Concentration of deposit at T, 
R = Universal gas constant ~ = 0-0514 B.Th.U. 


T, = = = Original temperature absoiute scale - °F, + 460 

T, = Final temperature absolute scale .. = ° F. + 460 
The above formula is the general formula for the temperature 
of reaction; in the case of scale formation a rough rule is 
that the amount deposited doubles with every twenty degree 
rise in temperature. 

The effect of the velocity of water is shown by curves 3 
and 4. From these it can be seen that the instantaneous heater 
approaches the ideal conditions for minimum scale deposition 
as the velocities involved are comparatively high; the only 
time the water is stationary is immediately after the heater 
has been .used. 

Irregular surfaces should be avoided, which precludes the 
use of castings, and the temperature gradient across the heat- 
ing chamber walls must be as small as possible. 


Effect of Scale on Life of Appliance and Efficiency. 


The conductivity of the layer of scale is considerably lower 
than that of the metal on which it deposits. This fact will 
cause the total conductivity of the layer to be lower and 
therefore also the efficiency to be lower. Hard and soft 
scales were mentioned previously, and it will be remembered 
that the deposits from some waters were soft and loosely 
adherent while others were hard and adhered very firmly to 
the metal surface. The conductivities of these different types 
of scale will vary accordingly. Some idea of the loss of 
efficiencies which will result from them can be gathered from 
the curves shown in fig. 3. 

It will be observed from the curves that a thin deposit of 
soft scale causes less loss in efficiency than a similar deposit 
of hard scale, but that as the thickness of the deposit increases 
the difference between the two types of deposit grows less 
until finally a point is reached where the loss occasioned by 
the soft scale actually exceeds that due to the hard scale. 
The reason for this is that the soft scale is a porous deposit 
and the interstices become filled with water which, due to 
the high temperature of the scale, vaporizes to form steam 
which has a very poor conductivity and reduces the total 
conductivity for the metal-scale combination. The actual 
conductivity of the scale is not therefore represented by the 
figures given above due to this formation of steam. In thin 
deposits, however, there is not sufficient depth of soft calcium 
carbonate to accommodate the water which would form steam 
in thicker scales, and here it is apparent that the harder scales 
have a lower conductivity. 

In order to affect the same heat transfer to the water 
through the metal and scale layers the outside temperature of 
the metal will have to be raised. It is therefore clear that 
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ON SCALE DEPOSITION. 
Original Hardness 23 Parts per 100,000. 


CURVES SHOWING THE EFFECT OF TEMPERATURE AND TIME OF HEATING 
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apart from actually reducing the efficiency of the appliance 
the life will also be impaired due to the higher temperature 
at which the metal heating surfaces will have to operate. This 
may in severe cases be sufficient to cause annealing of the 
metal with consequent danger of failure of the appliance. It 
is also possible for the surface exposed to the heating gases 
to have its temperature raised to such an extent that it will 
burn or form oxides and give rise to serious corrosion 
problems. 


Effect of Soft Water. 

The corrosion problems due to soft water are very com- 
plicated, but apply chiefly to ferrous metals. It can have a 
certain effect on brass where de-zincification takes place. 
Pure copper, however, is for all practical purposes unaffected; 
a thin oxide film forms on the face of the copper which 
protects against further corrosion. Copper has the additional 
advantage that it may easily be covered by a protective coat- 
ing which minimizes the corrosion set up by the flue gases. 


Accessibility. 

In order to decrease the maintenance costs the appliance 
Should be capable of easy dismantling. The water ways 
where scale formation is likely to occur should be readily 
accessible and the design should be such as to accelerate de- 
scaling when necessary. 


Summary. 


From the above we can summarize the points which should 
be watched in design as follows: 


(a) Water to reach requisite temperature required for tea 
and coffee making. 

(b) The water should definitely boil immediately prior to 
emerging from the outlet spout. 






(c) A water governor should be provided with a selector 
to enable at least two rates of flow to be obtained, the 
minimum flow necessary to raise the gas valve for the 
boiling position being such that with a gas rate varia- 
tion of plus or minus 15%, boiling water will still be 
obtained. 

(d) A compensating device for variation in inlet tempera- 
tures should be incorporated. This is best achieved by 
automatically governing the flow of water into the 
combustion chamber when the heater is operating on 
the boiling position. The. efficiency of the heater 
should not drop below 75%, even on boiling position. 

(e) In order to reduce the heating up period for boiling to 
the minimum, the heating chamber should be as small 
as possible, the fin type heat exchanger being the best 
method of achieving this. This is also important from 
the point of view of scale formation, as it is necessary 
to reduce to a minimum the quantity of water left in 
the heater after it has been used for boiling water. 

(f) The velocity of the water through the heater must be 
high, involving the,use of small water ways. On the 
other hand, these should not be too small, because if 
they are they will scale up in a short time and increase 
maintenance costs unduly. Flattened tubes should not 
be used as they scale up very quickly. 

(g) Smooth copper sheet must be used and sharp changes 
of direction avoided. The thickness of the walls of 
the combustion chamber must be such as to combine 
strength and ensure that the temperature difference 
between the surface exposed to the heating gases and 
the water surface is kept at a minimum. 

(h) The heating chamber must be pressure proof so that if 
the outlet is completely scaled up the walls will be able 
to withstand mains pressures. 
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(i) A fusible plug must be provided in order to guard 
against the eventuality of over-heating. 

(j) A boiling water heater for domestic purposes must not 
have an output less than 500 B.Th.U. per minute in 
order that the full advantage of the instantaneous boil- 
ing water heater may be fully appreciated by the 
consumer. 

(k) The water ways should be so designed that when the 
descaling process takes place the acid can quickly dis- 
solve the scale. 

(/) The appliance should be designed so that it can be 
descaled in situ if so desired by the consumer. 


Maintenance. 


It must be realized that if boiling water appliances are dis- 
tributed in numbers in hard water districts, in addition to the 
ordinary maintenance visits, the problem of descaling may 
slightly increase the maintenance costs. The frequency of 
descaling will depend on the following factors: 


(1) Hardness of water. 
(2) Constituents of hardness of the water. 
(3) Relative amount of use for ordinary domestic purposes 
and on position boiling. 
1. Hardness of Water. 


Experiments have been carried out, purely out of scientific 
interest, and the following curves produced (fig. 6), showing 
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the quantity of boiling water obtained plotted against the 
temporary hardness. It will be seen from this that the re- 
lationship roughly follows the parabolic law. 


2. Constituents of Hardness of the Water. 

The nature of the scale will have considerable effect on 
the quantity of boiling water obtained before descaling be- 
comes necessary. As this has been explained in previous 
sections, the scale differs with the nature of the hardness. 
Thus with soft calcium carbonate the period will be extended. 
The quantity of water obtained will be more as it is likeiy 
that the soft scale formed will not adhere, and will be washed 
through the appliance. With hard scale, however, the scale 
will adhere and choke the water ways in a shorter space of 
time. 


3. Relative Amount of Use. 

As the quality of scale deposited is considerably affected 
by the temperature, the method of use of the appliance will 
affect the quantity of water obtained, and before an accurate 
estimate can be made, experience of the particular household 
must be obtained. 

In conclusion, I would like to point out that any statement 
concerning the frequency with which heaters require de- 
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scaling must of necessity be regarded as variable according to 
the specific circumstances. 

For large undertakings where comparatively large nuinbers 
of boiling water appliances are installed, it is more economi- 
cal to keep a stock of heating chambers and to exchange these 
in rotation when the necessity arises, and to descale tiem in 
bulk at the maintenance depét. 


APPENDIX. 


Some figures of the gas consumption and times required to 
boil different quantities of water, using a kettle, both gas 
fired and electrically heated, and various instantaneous bojl- 
_ water appliances, including the “ Ascot” boiling water 

eater. 


Methods of Boiling Water Compared. 
RS 52/1 .. os +. =a. 
Kettle “ vs T b. 
Electric Kettle... oo =O 


Volume of ates 
Boiling Water. | Type. 


Heat Input in | Time 
B.Th.U. Required. 





“Oli gal. | a. 576 
| b. 357 
0-66 gal. | a. ~~ 1,330 
b. 1,805 
| c 900 


0-8 min. 
a4 











Comparison of Two Instantaneous Boiling Water Appliances. 


RS 52/1 .. Ss oc Me 
Another appliance -- =b. 


Volume of 


Ve Heat Input, Cu.Ft. Time 
Boiling Water. 


Type. of 500 C.V. Gas. Required. 





0-22 gal. . | | ae | 
0-44, a. en | 
0-66 ” a. 413” 





2-35 cu.ft. 157 secs. 
2 : 5-83, | 246, 
0-66. 83. | 325? 





As Mr. Leopold Friedman was prevented by influenza from 
delivering the Paper personally, this was delivered by his assis- 
tant, Mr. T. B. V. Hirst. 


Discussion. 


The PRESIDENT (Mr. J. Richmond, York) congratulated Mr. 
Leopold Friedman on his Paper, and Mr. Hirst on the way in 
which it had been presented. He asked whether the fusible plug 
incorporated in the boiling water appliance was considered ade- 
quate, or whether an additional safety valve was necessary. He 
was also concerned with the possibility of condensation arising 
from intermittent use, causing blocking of the burners by deposit, 
and the question of possible difficulties in the event of ineffici- 
ently softened or over-softened water being supplied to a boiler 
water appliance. 

Mr. Hirst gave details of tests carried out to prove the 
efficacy of the fusible plug, which had operated satisfactorily in 
the worst possible conditions. He said that it was true that in- 
cipient condensation formed as a light dew on the combustion 
chamber and heat exchanger at the moment of putting the appli- 
ance into operation, and that very small quantities of corrosion 
deposit might be expected to fall. This deposit was, however, of 
a very light powdery nature, and would not choke up burner drill- 
ings so long as the deposit remained dry. No difficulty had been 
experienced, or was anticipated, with water supplied from soft- 
eners, providing that a sealed construction of tinned copper was 
employed. It was, however, necessary to see that the capacity of 
the water softener was adequate for the flow of water required, 
and for a reasonable period without regeneration, and that some 
form of alarm or cut-off device should be provided to ensure re- 
generation at the correct time. Unless such an alarm or cut-off 
device were provided, scale might readily be formed, in view of 
the human factor in the maintenance of the softener. 

Mr. Murray (Sheffield) said he felt it desirable that leather and 
rubber should not be used in contact with boiling water, and 
was glad to see that such use was avoided in the appliance de- 
scribed in the Paper. He laid considerable stress on the main- 
tenance of gas water heaters of all types. 

In reply to other points raised by Mr. Murray, Mr. Hirst 
pointed out that the flexible hose used on the boiling water appli- 
ance surrounded the normal tube, and was there for protection 
against damage due to mechanical agency, or to corrosion. Mr 
Murray had suggested that a bakelite material might be used for 
the bearing plate, in the water section, in view of breakages of 
porcelain bearing plates, but this was not considered necessary in 
view of the fact that the breakage of the porcelain bearing 
plates had been eliminated by design. 
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The efficiency of the appliance described in the Paper was 
approximately as follows: On “ boiling,” 75%; on “ hot,” 78%; 
on “warm,” 81%. It was possible to obtain the rather high 
figure for efficiency at boiling point by design, particularly by 
the ball-float and the special outlet nozzle. The combustion 
characteristics of the appliance were excellent, and easily satisfied 
the requirements of the British Standards Institution and the Gas 
Light and Coke Company. 

Mr. Murray wondered whether the tolerances allowed for gas 
rate variation of plus or minus 15% were adequate, in view of gas 
pressure variations. 

To this, Mr. Hirst replied that he did not think Mr. Leopold 
Friedman had envisaged considerable variations in gas pressure, 
which should, after all, be dealt with by a suitable gas governor 
where necessary, but rather to allow a tolerance for the human 
factor in gas regulation, and to include small variations 
in gas pressure. Mr. Hirst felt that it should not be diffi- 
cult for gas undertakings to keep the gas rate within the rather 
high tolerance of plus or minus 15%. In reply to doubts ex- 
pressed by Mr. Murray with regard to the effect of chlorinated 
water supplies, Mr. Hirst pointed out that in various parts of 
the country water had been chlorinated at different times, for 
many years, and that no adverse effects had been observed with 
appliances of normal construction and design, nor did he antici- 
pate that difficulties would occur. 


Correct Regulation and Maintenance. 


Mr. FreNcH (Leeds) said he felt sure the Gas Industry was 
looking forward to the field referred to in this Paper. The 
number of houses without a proper hot water service was astonish- 
ing, and a big field in this connexion was offered by builders 
who had hitherto been perhaps a little backward in providing 
such service. He felt that the appliance referred to in the Paper 
could be looked forward to with satisfaction. He agreed that 
the question of correct regulation and maintenance (which Mr. 
Friedman had stressed many times in the past) was a vital one, 
and that it was essential for gas undertakings to make every 
endeavour to improve the standard of fitters and maintenance 
men. The modern gas appliance required more skill in fitting 
and in maintenance, and inferior personne! would react unfavour- 
ably in getting future business. 

In reply to questions by Mr. French, Mr. Hirst stated that 
the use of long spouts with sink heaters was undesirable, for many 
reasons, and that every endeavour should be made to install the 
heater close to the point at which hot or boiling water would 
be required. In the case of boiling water appliances this was 
particularly important in view of the drop in temperature in boil- 
ing water as it passed through a long outlet spout. With regard 
to the blocking up of burners, in normal circumstances the life 
of the burner should be that of the appliance—namely, approxi- 
mately 15 years’ normal domestic use, given correct installation 
and maintenance. If, on the other hand, the appliance was in- 
stalled in an unfavourable position, where it would be exposed 
to damp or acid atmospheres, when the appliance was not in 
operation, it might be necessary to clean the burners periodically 
by washing them through with water under pressure. 

Mr. FRENCH said there was a tendency to make too much of 
the efficiency of the appliance, and that it was not so important 
to have a high efficiency as to have a trouble-free appliance with 
a long life. In conclusion, Mr. French congratulated the Com- 
pany represented by the Author on the presentation of details of 
appliances. ae 

Mr. Woop (Leeds) said that he would not ask any scientific 
questions at that meeting, especially as the visit of The Institu- 
tion of Gas Engineers to the Neasden Works of the firm repre- 
sented by the Author had sufficiently impressed the visiting engi- 
neers with the novel features of modern production, the precision 
with which the operations were carried out, and the high pro- 
portion of machine work to hand work, which was relatively 
absent. He wondered, however, whether the indicator of the 
temperature control on the appliance described was sufficiently 
visible to avoid the risk of accidental scalding, and what mini- 
mum head-room should be provided above the top of a flueless 
appliance of this type. E 

Mr. Hirst replied that the indicator was very obvious, and 
was positioned between the hot and cold water taps, where it 
would immediately catch the eye; in addition to this, a period of 
approximately 40 seconds was required before the water boiled, 
and this would be noticeable to the user. He felt that it was 
preferable to allow approximately 2 ft. of clearance between the 
top of the heater and the ceiling, wherever possible, in order to 
avoid the adoption of special measures. : : 

Mr. Murray, at this stage, referred to the _ discoloration on 
walls where lead paint was used, in the case of sink water heaters, 
to which Mr. Hirst replied that unfortunately certain normal 
constituents of the products of combustion of the town gas had a 
definite action on lead paint, and that the distance between a 
heater and the lead painted walls should be as great as was 
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reasonably possible. Discoloration due to dust arising with con- 
vection currents could, of course, not be avoided with a gas appli- 
ance, any more than with an electric light fitting, an electric radia- 
tor, or a hot water pipe. The formation of soot deposits should, 
however, be avoided by the use of a suitable slow ignition device. 

Mr. Woop enquired the range of operation of the water gover- 
nor, and was informed that the particular appliance was suitable 
for all water pressures from 6-120 Ib. per sq.in. 

In reply to a question by Mr. Wood, Mr. Hirst stated that the 
boiling water appliance described should not be used with pre- 
heated water from a domestic hot water system, in view of the 
fact that boiling water might be obtained on the hot setting, with 
consequent risk of scalding, and that in tea making, at any rate, 
it was desirable to have freshly boiled water, and not water, sup- 
plied from a tank of doubtful cleanliness, which had been kept 
in a hot water tank or cylinder for some time. 

In reply to a question by Mr. French, as to whether a larger 
edition of the particular boiling water appliance would be made, 
Mr. Hirst replied that his firm considered the present appliance 
adequate for domestic use at the kitchen sink. 

A vote of thanks to the Author and to Mr. Hirst was proposed 
by Mr. HarRRISON and seconded by Mr. Crorr. 


London and Counties Coke 
Salesmen’s Circle 


The Twelfth Ordinary Meeting of the London and Counties 
Coke Salesmen’s Circle was held at Gas Industry House on 
Wednesday, March 16—the CHAIRMAN (Mr. J. Grayston) presiding. 

The Hon. SEcRETARY (Mr. F. A. Haddock) read the Notice 
convening the meeting, and the minutes of the previous meeting 
were confirmed. 

The Chairman drew attention to an Interim Meeting with the 
Coke Distributors’ Branch of the London and Counties Coke 
Association which had been arranged for Friday, April 8, at Gas 
Industry House. The subject for discussion would be “A Mer- 
chant’s Problems on Coke Distribution,” which would be sub- 
divided into three short addresses: 


(a) Factors’ Problems. 
(6b) London Contractors Coke Association’s Problems. 
(c) Merchants’ Problems. 


It was hoped that members of the Circle would respond to each 
of these cases, and subsequently the meeting would be open for 
general discussion. This was an innovation, and it was anticipated 
that they would be able to gain a great deal of valuable in- 
formation from the coke factors and merchants, who saw a dif- 
ferent side of coke marketing from the members of the Circle. 
The object of the meeting was to compare notes and have a 
general discussion of the problems which mutually concerned 
them. The Chairman trusted that there would be a good attend- 
ance. 

The Chairman then introduced Mr. E. V. Collier, of the Lea 
Bridge District Gas Company, who presented a Paper entitled 
“Some Principles of Salesmanship as Applied to the Marketing of 
Coke,” which was followed by a discussion. 


More than a Catalogue 


We have received from Messrs. George Wilson Gas Meters, 
Ltd., a copy of their latest catalogue. In point of fact, “ cata- 
logue” is a misnomer for this well-produced publication, which 
contains a large amount of useful technical information forming 
a section distinct from the catalogue proper. This technical sec- 
tion, interspersed with graphed paper, incorporates many tables 
which will be found most helpful. The information, which is 
neatly set out in tabular form, includes such items as the flow of 
gas in pipes, the average gas consumption of the more general 
household appliances, the Board of Trade test for meters, solder- 
ing, the general properties of gaseous and liquid fuels and of 
metals, dimensions and weights of pipes, meter settings at varying 
gas rates, and the price of gas per therm and per 1,000 cu.ft. at 
varying calorific values. It will be gathered that the informa- 
tion is of a type calculated to be of daily service to those who 
have to deal with the problems which the correct installation of 
meters involves. ’ 

The catalogue section of the publication is equally neatly set 
out, the capacities and dimensions of the various sizes and types 
of meter being tabulated. Gauges, governors, the Rutten valve, 
and the D. & W. gas immersion heater are also considered. The 
booklet is of the loose-leaf type, has a serviceable cover, and is 
of handy size. 
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AS APPLIED TO 


Lighting, Heating, and Ventilating 


From a Paper read at a Joint Meeting of the Illumina- 
ting Engineering Society and the Institution of Heating 
and Ventilating Engineers on Tuesday, March |. 


There is a growing tendency to believe that chimney flues 
are not essential in living rooms, &c., and the trend, in 
modern buildings, is to rely upon air bricks. It is very ques- 
tionable if such arrangements are satisfactory, especially 
having regard to the materials now used and the modern 
methods of construction. This matter is at the present time 
under active consideration by the Health Organization of the 
League of Nations. 

The standards of ventilation adopted up to the present have 
been based largely upon the volume of air necessary to the 
removal of body odours. 

Dr. Chaumont concluded that so long as the carbon dioxide 
due to respiration did not exceed 2 parts per 10,000, the air 
of the room seemed fresh and did not differ sensibly from the 
outside air. The average individual produces about 0°6 cu.ft. 
of CO. per hour. On the above basis this represents a re- 
quirement of 3,000 cu.ft. per hour per person. Body odours 
are just apparent when the CO, due to respiration reaches 
about 4 parts per 10,000. This concentration is equivalent to 
a requirement of 1,500 cu.ft. per person per hour. 

Further work has been done by American workers, and 
the following table has been abstracted from the results 
obtained : 


Minimum Values of Outdoor Air Requirements. 


Air Space per Fresh Air Supply 








+r * Required. 
Type of Occupant. | om CuFt. per Minute 
samen per Person. 
Sedentary adults of average socio-economic 

status .. oe ie os 8 ss 100 25 
200 16 
300 12 
Labourers. . a ot ate ee as 200 23 
School children of average class se sss 100 | 29 
200 21 
300 17 
500 11 
School children of poor class .. kg os 200 38 
School children of better class .. fe * 200 18 


The table serves to illustrate the fact that the intensity of 
odour varies with the number of occupants as well as with 
the fresh air supply per person. These workers concluded 
that for persons of average cleanliness 1,000 to 1,200 cu.ft. 
per hour per person will give satisfactory results. 

These considerations emphasize the need of adequate air 
change whatever the source of heating may be. 


I.E.S. Code of Recommended Values of 
Illumination. 

From a practical point of view the recommended values of 
illumination issued by the Illuminating Engineering Society 
are a reliable guide to what experience has shown to be de- 
sirable, and recognizes that very high values are best achieved 
by supplementing good general illumination by local units. 

For the benefit of those unfamiliar with this code it will be 
useful to summarize the recommendations. 

The values given in the code are average values under ser- 
vice conditions within the area over which the visual task is 
carried out, which implies that the initial value provided by 
the engineer above the required service value will depend 
upon the quality of maintenance prescribed, or to be 
anticipated. 

It is also assumed that no undue variations in illumination 


level will be experienced over the working plane, and it is 
recommended that no point of the working area shall be 
illuminated to less than 70% of the maximum. 











. | Recommended . 
Class. | Ft.-Candle Value. Class of Task. 

(1) Above 50 Precision work to a high degree of accuracy. 
Tasks requiring rapid discrimination, 
displays, &c. 

(2) 25—50 Severe and prolonged visual tasks. 

(3) 15—25 Prolonged critical visual tasks. 

(4) 8—15 Visual tasks such as detailed office work. 

(5) 5—10 Less exacting visual tasks, such as in class- 
rooms and general offices. 

(6) 3— 5 Work of simple character not involving 
close attention to detail. 

(7) 2— 4 Casual observation where no specific work 
is performed. 

Class (1). 


I think it will be generally agreed that the areas over which 
these high values are required in the factory or elsewhere are 
relatively small, and in consequence better dealt with from all 
points of view by local units. If this is the case the heat 
developed by the lighting system would not greatly exceed 
that associated with a general illumination of from 6-10 foot- 
candles. 

Class (2). 

Although in the I.E.S. Code illumination values of from 
15-25 foot-candles are considered adequate for large depart- 
mental stores, both for the purpose of close discrimination of 
detail and for attraction, there is, nevertheless, a tendency to 
demand higher values. 

Recently, before the Decorative Section, an architect stated 
that values up to as high as 50 foot-candles are demanded in 
America. 

It is of interest to see how comfort conditions are likely to 
be affected by these values. 

As an example, consider a store having a floor area of 
10,000 sq.ft. This is a relatively small area for such a store, 
and there may be three or four such floors in a building of 
this kind. Assume each floor be 15 ft. high, and the building 
to be heated by a central heating system. A reasonable heat- 
ing allowance would be 3-4 B.Th.U. per cu.ft. Therefore, 
the heat input requirements would on this basis be from 
450,000 to 600,000 B.Th.U. per hour. Let 500-watt metallic 
filament lamps be adopted, with an average lumen output 
throughout life of 15 lumens per watt. The utilization factor 
will be dependent upon whether the scheme chosen is direct, 
semi-indirect, or indirect. Making allowance for absorption 
in glassware, reflectors, &c., let it be assumed that the appro- 
priate factors for the percentage of light reaching a hori- 
zontal plane at counter height is 20, 40, and 60% respec- 
tively, then the figures in the table represent the conditions 
likely to obtain. 


0, 


6 of Total Heat Requirements during Lighting Hours 
Illumination Level provided by Lighting Equipment with “ Utilization 
in Factor ” of *— 





Foot-Candles. _ 
20%. 40%. - 60%. 
15 32 16 11 
20 43 22 14 
25 54 27 18 
30 65 32 22 
40 86 43 29 
50 108 54 36 


* Total heat requirements taken as 525,000 B.Th.U. per hour. 


In general the heating engineer must allow for the total 
heat requirement of the building, as the lighting load will not 
be required during the greater part of the period of occupa- 
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tion. If, however, in special circumstances lighting is wanted 
more or less permanently, economies may be effected by re- 
duction in the capacity of the heating system. 

No great precision is claimed for the figures in the above 
table, but they serve to indicate the order of magnitude of 
the lighting contribution, and it should occasion no surprise 
that where the higher values for illumination are super- 
imposed without co-operation from the heating and venti- 
lating engineer very unsatisfactory results are likely to occur. 

The following observations appear to be appropriate: 


(1) The greater part of the lighting load will probably come 
into operation just prior to dusk. If it be assumed 
that the premises were adequately and comfortably 
heated before the lighting came on, it is apparent, for 
the higher levels at low utilization, that comfort condi- 
tions will be intolerable. 

(2) In the above illustration at levels of from 15 to 25 
foot-candles, and with “utilization factors” of from 
0:2 upwards, the lighting load is capable of making a 
contribution to the heating of the premises, which is 
of value provided the heating system is thermostati- 
cally controlled and flexible enough to make the 
necessary compensation. With the older type of solid 
fuel boiler, and especially with installations not fitted 
with local magnetic or other suitable controls, it will 
be necessary to anticipate the coming on of the light- 
ing load by adjustments in the boiler room. This is 
not entirely a satisfactory procedure. 

In my view the higher values shown in the table are 
unnecessary, since it is clear that for all but the most 
exacting visual tasks little visual advantage is to be 
obtained. It is, however, for the proprietor to deter- 
mine the prestige value, but these values should not be 
prescribed without due regard to the economies as well 
as the requirements of comfort. 


Other classes of work for which 25-50 foot-candles are re- 
garded as necessary in the code are typified by: 


(1) Drawing offices. 
(2) Extra fine inspection work. 
(3) Watchmaking and jewellery. 


In regard to (2) and (3) there can be little doubt that these 
cases are best dealt with by local lighting. It is important, 
however, that the level of general illumination should be main- 
tained at a reasonable level to avoid fatigue consequent upon 
frequent adaptation to field brightnesses varying over unduly 
wide limits. 

In the case of drawing offices indirect lighting, where ap- 
plicable, is sometimes advocated, and there is little doubt 
that this is effective, since glare effects are eliminated. Indirect 
lighting, however, implies low utilization factors, and, in 
consequence, heat inputs of a higher order than those experi- 
enced where more direct methods are applied. 


Class (3). 
In general, local units are applicable to this range of 
values. 


Classes (4) and (5). 

These classes are of the greatest interest, since they cover a 
range of from 5 to 15 foot-candles, and the visual require- 
ments for the great majority of tasks may be satisfied by 
values between these limits. 

It is clearly recognized that the heating and ventilating 
requirements of buildings of similar cubic capacity vary over 
wide limits, dependent upon the nature of the construction, 
thickness, and area of exposed walls, window space, air 
change, character of the work to be done, and a variety of 
other considerations. Moreover, changes in climatic condi- 
tions greatly influence the rate of heat loss, and varying 
thermal capacities, the rate of heating up, &c. In spite of 
the wide range of variation it is hoped that two cases may 
suffice to indicate the order of the contribution the lighting 
installation can make to the heating requirements. Two 
systems differing widely in character only are considered, 
although other systems of heating are, of course, applicable. 


CASE I. 


Consider a single floor factory of area 10,000 sq.ft., with 
north-light roof and four external brick walls, and let the 
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heating be by means of high-temperature radiant units 
mounted, say, 10 ft. above floor level. A reasonable require- 
ment, making due allowance for rapid heating up and thermo- 
Static control, under these conditions will be a heat input 
from these panels (say, 50 % radiation and 50% convection) 
of 6,000 B.Th.U. per 100 sq.ft. of floor area. 

The total B.Th.U. requirement is, therefore, 600,000 
B.Th.U. per hour. 

Let the lighting be by: 


(a) Gas units fitted with enamelled shades complying with 
the Home Office recommendations. 

From such units, over the floor area specified ap- 
proximately 140 lumens reach the working plane for 
each 500 B.Th.U. heat input. 

(b) By 300-watt tungsten lamps fitted in similar reflectors 
with a reflection coefficient of 70%. The average 
lumen output throughout life for these lamps is 14 
lumens per watt. 


In regard to Case L.: 


(i.) A system of high-temperature radiant panel heaters 
mounted at about 10 ft. above floor level is peculiarly 
suited to the requirements of this type of building since 
these structures are usually characterized by consider- 
able heat losses, &c., through the roof, large air change, 
and cold draughts descending from the upper levels. 

In the Author’s experience commendable comfort 
conditions may be established if the air temperature is 
maintained at approximately 50°-55° F., and this is 
supported by thermal radiation from local sources suit- 
ably disposed. This should be equivalent from the 
comfort point of view to an equivalent temperature of 
55°-60° F. Such a system is extremely flexible, and 
can best be controlled by a eupatheostat (an instru- 
ment for maintaining a given equivalent temperature), 
or very effectively by the usual thermostatic devices. 

Care is necessary in the layout of such an installa- 
tion to secure a fairly even distribution of the thermal 
radiation, and it is for this reason that heating en- 
gineers are now using distribution diagrams similar in 
all respects to those used by the illuminating engineer. 

The figures in the following table represent the order 
of the percentage contribution of the lighting load 
during the period of lighting to the total heat require- 
ments during the same period. 


| % Heat Input from Lighting Installation to Total Heat 
Illumination Level | Requirements. 


in Foot-Candles. 





Gas. } Electricity. 
ee ee oe ee = a. aS 
5 | 30 | 3 
8 } 48 5 
10 } 60 } 6 
15 90 9 
The above figures are calculated on the maximum heat requirements of the 
building. 


Consider a factory of floor area 10,000 sq.ft. with four 
external walls, concrete floors, and ceilings. Height from 
floor to ceiling 15 ft. Such a case might be considered 
representative of a three or four storey mill. Let the build- 
ing be heated by a central heating system, and assume the 
total heat requirements to be, say, 450,000 B.Th.U. per floor. 

Let similar lighting units be used as for Case I. Then the 
figures in the table represent the approximate conditions. 


| % Heat Input from Lighting Installation to Tétal Heat 


Illumination Level Requirements. 
in Foot-Candles. } 
Gas. Electricity. 
5 39 + 
8 ‘ 62 7 
10 | 78 8 
15 } 117 12 
| 


It is important to note in Case I. that fairly uniform dis- 
tribution is the requirement in general for both the lighting 
and heating. 

Radiant panels having a total output of approximately 
12,000 B.Th.U. per hour are available at the present time, 
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and the curves given in the figure indicate an integration that 
these units have a radiant heat output of approximately 6,000 
B.Th.U. per hour. 

It is clear that gas lighting can make a useful contribution 
to a controlled heating system employing these panels. 

The proportion of heat by convection and radiation for 
both the heating and lighting units is of the same order, and, 
in consequence, the desirable proportionality between these 
two components is not likely to be affected in a measurable 
degree when the heating system is supported by the heat from 
the lighting system. 

Moreover, the distribution of radiant heat with planning, 
consistent with good lighting requirements, is unlikely to be 
materially affected when both agents are operating simul- 
taneously. The advantages of this type of heating are only 
appreciated if comfort is measured in terms of equivalent 
temperature or warmth, or due allowance is made over and 
above the air temperature for the radiation component. 

In any case it is desirable to control the heating system in 
order to accommodate the vagaries of climatic conditions. 

In regard to Case II., here again gas lighting can make a 
useful contribution, but more care needs to be exercised in 
relating the heating and lighting system at the higher levels 
of illumination if desirable comfort conditions are to be 
obtained. 


Classes (6) and (7). 


The range of illuminations covered by these two classes is 
from 2-5 foot-candles. It is clear that the heat contribution 
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from either system of lighting, while in certain cases e 
tremely useful, will not assume proportions difficult to hana! 
by any heating system worthy of consideration. In churche 
and public halls, used intermittently, and where financial con- 
siderations make it difficult to put the central heating system 
in operation early enough to secure comfort, a lighting sysiem 
contributing substantial radiant heat is advantageous. 


General Conclusions. 

The ranges of illumination prescribed in the I.E.S. Code 
are of considerable interest, since, as is to be expected, they 
interpret the important principle referred to previously that 
equal increments in illumination do not mean equal 
increments in seeing facility. On the other hand, equal 
increments in illumination do correspond to equal increments 
in the contribution made to the heating by the lighting 
installation. The same increments in seeing facility will, 
therefore, represent a much smaller contribution to the 
heating requirement at the low levels of illumination than 
at the higher. 

Where such high levels are insisted upon the illuminating 
engineer can assist by choosing units of high utilization factor. 
Such a system, however, may place limitations upon the 
artistic effect it is desired to obtain. 

Inferior maintenance at any illumination level is intolerable, 
but obviously it becomes of greater significance at the higher 
levels, since, in order to obtain a given minimum perform- 
ance, it entails higher initial outputs with a correspondingly 
continuously greater heat input. 


Domestic Gas Ovens— 
RELATION OF DESIGN TO COOKING QUALITY 


We publish below a report of the discussion which 

followed the Paper presented by Mr. E. W. B. Dunning 

and Mr. R. F. Hayman (of the Watson House Cooker 

Laboratory, Gas Light and Coke Company) to the 

London and Southern District Junior Gas Association 
(see * JOURNALS ” for March 2 and 9). 


The PRESIDENT, in opening the discussion, said that the value of 
this Paper lay in the excellent manner in which the Authors had 
interpreted a highly scientific investigation so that it could be 
understood by District personnel. The whole point of the Paper 
was summed up in the paragraph in the Introduction which stated 
that it was really a co-operative effort of the Cooker Laboratory 
and the Home Service Section of the Gas Light and Coke Com- 
pany. Mr. LeFevre considered this could be taken a stage further 
since successful cooking in the oven, as distinct from on the 
hotplate, lay in the co-operation of four parties—the Laboratory, 
the Home Service Adviser, the gas fitter, and the cook herself. 
The first three were experts but it frequently happened that the 
woman who used the cooker served a pre-nuptial apprenticeship 
as a typist or a manicurist. On the other hand, she might be a 
very good cook. Both could be a source of trouble by blaming 
the cooker first. A great deal of unnecessary exchanges of per- 
fectly good cookers could be obviated if the gas fitter first en- 
sured that all possible faults were eliminated, and then called in 
the Home Service Adviser. The President suggested that the part 
of the Paper most useful to- District personnel was the Appendix 
at the end. 

Mr. R. TENNYSON D’EYNCOURT (Tottenham) said that the 
Authors had presented a most comprehensive, valuable, and timely 
Paper. He had always been surprised at the small amount of 
tuition which had been given in the past on this subject to the 
staffs of gas undertakings. Their cooking lodd was undoubtedly 
one of the most important—and he thought the Industry was 
gradually becoming alive to this fact. But it was extraordinary 
how easily it was dismissed. They all sought after knowledge of 
other phases of their business, but they seemed to consider that 
the cooking load and all that went with it was so secure that little 
or no attention was paid to the very real problems which sur- 
rounded it. By that he meant that they were apt to see that the 
cooker was large enough and leave it at that. Beyond that point 


there were many extremely erroneous ideas held by various mem- 
bers of the Industry relative to the qualities of different cookers 
and the arrangement of the burners, while one heard fantastic 
views expressed on the subject. That was the reason why this 
Paper was so timely. It was high time many of those erroneous 
ideas were removed. They relied to-day on the public getting on 
with the job .so far as the actual cooking was concerned. They 
had been urged recently in the Technical Press to consider every 
means in their power to consolidate the cooking load—because 
they were beginning to feel the effect of competition in this 
direction. This was another very good reason why they should 
increase their knowledge of the subject. Mr. d’Eyncourt expressed 
the hope that it would be possible for the Authors to follow up 
this Paper with similar information in regard to cooking on the 
hotplate. He noted what the Authors said about the velocity of 
hot gases in the oven, which was considered to be of outstanding 
value in competition with the electrical oven. He was intrigued 
by the American Institute of Baking’s test for tensile strength; 
further tests might be made with reference to buoyancy as an 
index of density and aeration. Although the efficiency of the 
cooker was of importance, there was also a great deal to be said 
for appearance. 

Under the heading of convection, continued Mr. d’Eyncourt, 
there was raised the question of aeration of the flames, but no 
mention was made of the use of the wrong type of tins which 
restricted the natural flow of gases in the oven. It had been 
suggested that “stops” might be put in the oven to prevent food 
being placed too near the burners; but this might lead to the grids 
being placed in the wrong positions and so affect the operation of 
the oven. He realized that when the Authors referred to door fit 
they were considering the actual operation of the oven and not 
the escape of hot gases; but the latter might lead to discoloration 
of the enamel—which the consumer was always ready to point 
out. In dealing with thermostats the Authors mentioned that a 
variation in temperature of 16° was noticeable to the experienced 
observer and 32° to the average housewife; in that connexion Mr. 
d’Eyncourt would like further information on the question of 
maintenance on the district and within what limits the Authors 
considered that the oven thermostat could be calibrated without 
recourse to laboratory instruments. 


Smothering Performance. 


Mr. LAKE (Radiation, Ltd.) remarked that the experiments de- 
scribed under the heading of “ Variation in Flue Design ” showed 
that the flue outlet area gave the same maximum CO,% at 50% 
overload at Mark 4 setting. Mr. Lake asked what was the 
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smothering performance of the oven in its various forms; the 
1.G.E. regulations included smothering tests which called for 
satisfactory performance when the pressure was increased to 23 
times the normal. In their own laboratories they worked to four- 
fold pressure increases in these smothering tests. If the Authors 
had made the dimensions of the flue outlet the basis of the 
smothering tests the relative cooking performances might have 
been rather different. He wondered if the flame tests were carried 
out with the same runner combinations, because it was possible 
that different designs of oven required different runner combina- 
tions to achieve the same results. The flow of products in the 
oven was far from the simple process that might be supposed. 
They had only one stream of gas to deal with, but instead of a 
straightforward flow the shelves and corners set up vortex flows 
and local zones of heat. Under-browning might be due to the 
effect of these secondary flows. The modern gas oven was a great 
deal more than a simple box with burners and a flue. Mr. Lake 
said he looked forward to further work by the Authors on this 
subject and suggested that attention might be devoted to the flow 
characteristics of gases. 

Mr. F. HOLLAND (North Middlesex) enquired what effect a 
change of pressure would have upon the operation of the oven 
thermostat. He raised this point because they had complaints 
from the district of different settings being required at different 
times of the day for the same operation. 

Mr. W. E. BENTON (Cannon Iron Foundries, Ltd.) said the 
Authors had assumed that cooking tests could be standardized; 
but he considered that it was still doubtful whether one could 
carry out cooking tests and get the same results every time. He 
thought the Authors might have drawn attention to the question 
of the woman who said: “1 had a cooker years ago in which I 
could bake anything without failure.” This was said so often, 
and they came to the conclusion that the thermostat was the 
culprit. The thermostat reduced the available cooking space; it 
maintained a constant temperature at the top of the oven, but at 
the same time it put the gas rate out of control, so that if any- 
thing interfered with the direct access of the products to the 
thermostat its operation was affected. Years ago all cookers had 
top flues and burners with horizontal flames, and the results were 
quite happy so long as the cook adjusted the heat by means of the 
tap. But with the thermostat almost any object placed in the 
oven obstructed the flow, with the result that the high tempera- 
ture was kept under the tray. That accounted for the fact of 
manufacturers introducing new types of oven—merely to meet 
the new conditions brought about by the introduction of thermo- 
static control. The Authors carried out their tests in an oven 
with vertical burners, and a cooker of this type gave the best 
cooking results; but the experience of manufacturers was that 
they must get away from the vertical burner. The positioning of 
the burners, Mr. Benton considered, should be 20° or 30° from 
the vertical towards the centre of the oven. 

Mr. P. J. BOWLER (South Suburban) said he would welcome the 
Authors’ views on the aeration of burners. Was a semi-lambent 
flame better than an aerated flame? Also, had the Authors any 
experience of the simple test for checking the travel of gases in 
an oven by means of blotting paper and a solution of sugar? He 
had made use of that test, which indicated whether the gases were 
travelling more to one side of the oven or the other—with con- 
sequent uneven cooking results. 


Importance of Oven Shape. 


Mr. R. SUMMERSON (Luton) observed that there were one ot 
two fundamental considerations which had not been mentioned in 
the Paper. One was the actual shape of the oven; this was im- 
portant because different shapes gave different areas of walls. 
Those who had experience of gas-proofing rooms in connexion 
with air raid precautions were told that it was not the cubic 
capacity of a room that mattered so much as the area of the 
walls. If any statement were to be made in regard to the design 
of cookers this fundamental condition should be investigated. 
Another point in which Mr. Summerson confessed he was dis- 
appointed was that the Authors had not discussed the colour of 
the interior of the oven. Many experienced cooks maintained 
that a dirty cven gave better results than a clean one, which was 
due to the emissivity of the interior. He therefore wondered why 
the manufacturers finished their oven interiors in a nice grey 
mottled enamel when they might just as well do it in black. All 
the old coal range ovens had a dull black surface, and there was 
no doubt that they did their work well. It would be interesting 
if the Authors could give them some comparative results of solid- 
fuel ovens. In ancient times ovens consisted of a container in 
which a roaring fire was maintained for a certain period; this was 
then withdrawn and the food placed inside. 

The PRESIDENT remarked that the type of oven still largely 
used in the army to-day was the “ Aldershot” oven which was 
of this type. 

Another member asked why the oven “furniture” was not 
finished in chromium plate. Many ovens still contained black 
fittings while the walls were enamelled. 

Mr. OFFORD BUXTON (South Metropolitan) referred to the state- 
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ment in the Authors’ conclusions that when tests were carried 
out under identical conditions there was no appreciable difference 
in the losses of vitamins, salts, water, &c., between gas ovens and 
ovens operated by other fuels. He asked how the Authors 
reconciled this with their earlier statement that tests had shown 
that there was a much greater loss of meat essence in closed tins 
or electric ovens compared with ventilated gas ovens. 

Miss Kirkby (Radiation Ltd.) advanced the suggestion that 
much of the dissatisfaction expressed in the operation of thermo- 
statically controlled ovens was due to the fact that in the old 
days all sorts of precautions were taken to ensure that the food 
was properly cooked—such as the provision of trays of salt or 
sand and the use of browning tins and paper. Nowadays there 
was insufficient appreciation of the importance of different posi- 
tions for the trays and their effect on cooking results. 

Mr. D. M. HoLtoway (Parkinson Stove Company, Ltd.) said the 
ditference between the physical tests and the cooking tests was 
rather smaller than in the work he had carried out, and the 
reason was the one suggested by Mr. Lake that it was usual to 
adjust the oven to give the same overload conditions. He had 
obtained much bigger differences than the Authors as between 
the ordinary flue with a false crown and the syphon flue with 
false crown. There was an acceleration of the gases during the 
first two minutes with a syphon flue. If ovens were given equal 
smothering conditions there would be very marked differences. 
The second point concerned the effect of polished plates. It was 
curious that it had been stated as extraordinary to supply bright 
drip pans which usually formed the base of the oven. He did 
not ever remember obtaining such striking differences in brown- 
ing as those shown in the Paper. He thought it was because the 
oven base was very much nearer the bottom tray of scones than 
in the older type of ovens which had a greater height. He asked 
if the Authors had carried out their tests in a No. 1 as well as a 
No. 0 cooker. Heating periods of one hour gave relatively dif- 
ferent results from periods of twenty minutes. It was stated that 
a decrease in cooking time might give markedly inferior results, 
while a corresponding increase gave less inferior results; this was 
stated to apply to all food, but it did not apply to bread. It only 
applied to bread if cooked slowly. The effect of 100% increase 
in pressure was to raise the temperature of the oven by 10°. This 
was unfortunate because many people maintained that ergo the 
thermostatically controlled cooker was not governed. The fact 
that pressure changes during cooking might be very marked indeed 
fully justified the use of governors, although the thermostatic 
control was supposed to take care of temperature changes. Mr. 
Holloway enquired if the lagging results were obtained on long 
or short period tests. It had been mentioned that no draughts 
of more than | m.p.h. had been found in kitchens; yet the manu- 
facturers had to design cookers to withstand velocities of 5 m.p.h. 
This did seem a rather high margin of safety. In conclusion, Mr. 
Holloway said he would, like to make a point arising out of Mr. 
d’Eyncourt’s remark that it was the attitude of the supply side 
to take cookers for granted. On the manufacturing side nothing 
was given so much attention as the design of gas ovens from the 
cooking point of view. It was one point which took preference 
over all others. 

Miss E. WILLANS (Home Service Principal, Gas Light and Coke 
Company) observed that the ancient type of oven was the nearest 
equivalent to the modern thermostatically-controlled oven: and 
the extraordinary thing was that loaves, taris, cakes, &c., were all 
put in together and cooked. Women’s memories were very short. 
Miss Willans expressed surprise at there being any difficulty in 
cooking in an uncontrolied oven and suggested that the problem 
could be solved by the simple expedient of turning the gas tap 
down. She emphasized the need for more co-operation between 
the district and the Home Service Section. Cookers had even 
been returned as defective when it was really the fault of the 
housewife. After the gas fitter had properly adjusted the burner 
the Home Service Adviser should be called in. 

Mr. W. H. LLoyp (Gas Light and Coke) said that much work 
and time had been given to the development of the modern gas 
oven and much time had also been given to training ladies to help 
the public. Mr. Lloyd said he was one of those who had to deal 
with complaints from irate consumers. On the area for which he 
was responsible there were very few cooking complaints, and they 
found that they saved the Home Service ladies many journeys by 
ensuring that cookers were properly adjusted. He thought that 
those responsible for the work of the fitter on the district showld 
give more time to seeing that gas rates were properly adjusted 
under the supervision of the foreman. If they could convince 
these men that any old flame would not do and if they could 
from time to time show them the work that was going on on the 
research side it would help them to appreciate the value of their 
own work in giving the proper adjustment to the cookers. 

Mr. R. J. PEPPER (Gas Light and Coke) remarked that to-day 
the majority of gas cookers were thermostatically controlled, and 
the time had come when they must have a standard method of 
determining the calibration of thermostats in situ. Some under- 
takings used thermometers for this purpose; but it was very diffi- 
cult to get accurate results by this means, while it was also 
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The favourable reception of 
the “balanced-flue” SUSSEX 
Cookers in all parts of the 
country has resulted in re- 
quests for extended hotplates 
on the larger sizes. Therefore 
the Nos. 1028, 1029, 1228 
and 1229 Cookers may now 
be obtained with the “F” 
Hotplate, providing five boil- 
ing burners and a double 
grill burner. 


MAIN Cookers can also be 
supplied with the patent 
* Simplite” Lighter, an im- 
proved design of sound con- 
struction, embodying a spare 
flint in its holster. 


The SIMPLITE Cooker Lighter 
in action 


UUSSON is coors 


The variety of SUSSEX Cookers—there are now seven 
models with alternative hotplates—and the choice of finishes 
available offers gas undertakings a splendid scope for 
increased sales. The SUSSEX series is fully dealt with in 
the new season’s Cooker Catalogue now obtainable on request. 


R. & A. MAIN LIMITED, LONDON AND FALKIRK 
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difficult to get gas fitters to use them. He suggested the use of a 
Seger cone set in a standard position in the oven for testing 
purposes. In regard to the testing of oven doors, it had been 
stated that 0°02 in. was all right. He found, however, that oven 
doors Which were a perfect fit when cold were a little out when 
hot. He thought some definite statement might be made on these 
points. With reference to the cooking of meat, some maintained 
that it should be placed in a tin and others on a grid. He had 
cooked both ways and found the grid definitely preferable, while 
it resulted also in less ‘‘ cooking smell” entering the kitchen. The 
old gas cooker had this defect with the result that many people 
attributed cooking smell to the use of gas. If people were en- 
couraged to cook meat on a grid it would be better for the 
Industry. Mr. Pepper considered that fixed injectors and governors 
should be integral parts of all gas cookers; maintenance costs 
would be lower and from all points of view it was undoubtedly 
desirable. 

Mr. LAMB (General Gas Appliances, Ltd.) said he had been 
working on a cooker in which the depth, from back to front, was 
great in comparison with the height and width, and it was very 
difficult to get any bottom heat at all; there was a very marked 
temperature drop from the bottom to half-way up. Trouble with 
door fits was particularly apparent when they were hinged at the 
bottom, in which case the door might be perfectly tight when cold, 
but when hot it bowed to the extent of } in. The density of slag 
wool was shown to be increasingly effective up to 24 Ib. per 
cu.ft.; but the National Physical Laboratory showed an optimum 
of 12 to 15 1b. How could these figures be reconciled? 


Mr. C. A. MASTERMAN (Gas Light and Coke) uttered a word of 
caution that they should not ignore the hotplate. The amount of 
heat going into the kitchen was a very unsatisfactory feature. 
One rather wondered why one could not obtain as good results 
with less gas by shortening the heating up period. In conclusion, 
Mr. Masterman enquired what was cooking. It was, he sug- 
gested, high time they had more knowledge of cooking itself. 

Mr. G. Murray (Sheffield), in a written contribution, said: The 
information given in Mr. Dunning’s Paper is most useful and has 
undoubtedly elucidated many problems. He has not mentioned 
any analyses of food. The Writer has carried out analyses of 
food (meat) before and after cooking, and found that there was a 
slight reduction in the sulphur content after cooking. It would 
appear that the flow of products of combustion carried away any 
sulphur gases evolved in the cooking process and that the evolu- 
tion of water vapour and/or fats from a joint of meat prevented 
the absorption of any sulphur from the products of combustion. 
In comparison with a “ sealed” oven in an electric cooker where 
there was no flow of gases over the meat the same reduction 
in sulphur content of the meat was not found. In any case, of 
course, in meat the sulphur content is very low. A series of tests 
also showed that there was an increase in the protein content (per- 
centage) determined by the Kiehdha! method consistent with the 
loss in weight of the meat in both gas end electric cooking. 

Has Mr. Dunning any figures, or has he considered the relative 
cooking results obtained by radiant and convected heat? In tests 
which the writer has carried out there has been noticed that a 
cooker which heats up quickly and does not allow the walls to get 
hot, the cooking results are inferior. This has been stated by 
demonstrators and cooks to be due to a lack of “solid” heat. It 
is suggested that this so-called “ solid” heat is really radiant heat 
and that it penetrates the food substance and brings about the 
cooking. Thus, although a cooker may after a short while indi- 
cate that it has reached cooking temperature, cooking cannot be 
carried out satisfactorily until the walls of the oven are hot and 
that there is a certain proportion of radiant heat from them. 
This is in the writer’s view one of the reasons why the heating 
up period of fifteen minutes is so essential. 

It is suggested in addition that oven temperatures should be 
taken, having due consideration to this point. Some sort of in- 
strument similar to the eupatheoscope, used in assessing comfort 
conditions, is needed to give a true indication of the “solid” 
heat and cooking temperature in the oven. 


The Authors’ Reply. 


In reply to the discussion, the Authors state: Mr. d’Eyncourt 
will find that the effect of cake trays, meat tins, &c., is men- 
tioned in the sections on convection and oven staining, as well as 
in the appendix. The thermostat is often exchanged or “ recali- 
brated” without just cause; in general we find that unsatisfactory 
cooking is either due to the cook or incorrect adjustment by 
the fitter. Miss Willans has stressed the point that the Home 
Service Advisor should be consulted before the thermostat or 
the cooker is exchanged, as actual defects in the appliance are 
very rare. 

Both Mr. Lake and Mr. Holloway have criticized the “ Effect 
of Variation in Flue Design.” We do not think the 150% 
pressure overload is necessary for a governed appliance, and we 
are only interested in comparing the relative merits of ovens fitted 
with governors. The speakers would not suggest that better 
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results could be obtained with any one flue system with the 
higher overload test, but only that some systems may be less 
satisfactory if this test were applied. The same runner combina- 
tions were used throughout the tests to remove another variable, 
and it was unlikely that improved results would be obtained with 
other runner positions, as the temperature gradients in the top 
part of the ovens were very similar for the various flue systems. 

Mr. Holland would find that the effect of change of pressure 
on oven temperature is mentioned in Section VIII. of the Paper. 

Mr. Benton, Mr. Summerson, and Mr. Lamb mentioned the 
shape factor in oven design. The changes in oven shape were 
largely dictated by the need for raising the oven further from 
the floor without increasing the hotplate height. This must lead 
to greater width and depth for the same capacity and increases the 
difficulty of getting the hot gases to flow between trays of food. 
Further work is in hand with burners placed at an angle, and 
we could not agree with Mr. Benton that inclined burners were 
necessary. The vertical flames tended to give better cooking 
results, and certainly are less affected by variations in gas quality 
and any disadvantage could be overcome. 

We would refer Mr. Bowler to the section on convection for 
the effect of aeration. With reference to the sugar test, this 
is used to some extent on the Continent, but tests show that the 
time of the test is so short that normal flow, upset by opening 
the door, does not return until after the short time necessary to 
brown the paper. 

Mr. Summerson would find that we give the emissivity of clean 
vitreous enamel as 0°9. Black vitreous enamel or dirty enamel 
would be little different, any difference in cooking quality prob- 
ably being due to the filling up of accidental openings as men- 
tioned in the paper. The effect of polished fittings might be pro- 
nounced as tests with polished cake trays seem to indicate. Mr. 
Holloway’s suggestion with reference to the polished base of the 
oven was interesting, and tests would be carried out with a taller 
oven. 

In answer to Mr. Buxton, the reason for the apparent dis- 
crepancy was that conditions were not identical in the gas and 
electric ovens tested. If cooking is carried out in closed tins in a 
gas oven, similar results are obtained to an unventilated electric 
oven, whereas with the modern type of ventilated electric oven 
cooking was similar to a ventilated gas oven. 

Mr. Holloway asked if the lagging tests were carried out with 
long or short period cooking. Tests were made with a Madeira 
cake and with scones, and it was found that the relative gas 
consumptions for the various densities of lagging were in the 
same proportion for long and short period tests. 

Mr. Pepper had already provided an answer to Mr. Lloyd's 
comments, in that the provision of fixed injectors and a governor 
removed the necessity for adjustment by the fitter on the district; 
this point was expanded in the paper in the convection section. 

The effect of method of cooking on the oven cleanliness men- 
tioned by Mr. Pepper had been discussed in the Paper and in 
the appendix. There were practical difficulties in cooking the 
meat on the oven grids, especially when a complete dinner was 
being cooked in the oven. Our tests on a number of different 
types of oven indicated that a tighter fit was obtained when the 
oven was hot compared with the cold oven; but it was possible 
that the reverse would happen with some examples, and naturally 
it would only be the latter which would come to Mr. Pepper's 
notice. Mr. Lamb had also found that a bottom hinged door 
may give a larger gap when heated, and this was being investi- 
gated. We found little difference in maintenance rates between 
packing at 16 and 24 lb. per cu.ft. 

With reference to Mr. Masterman’s point that the heating-up 
period should be shortened, this had already been suggested in 
the Paper by the use of lower thermal capacity lagging and con- 
centrating the required thermal capacity in the oven linings. _ 

In reply to Mr. Murray, we agree that the analysis of food for 
sulphur would give added confirmation to our statement that the 
products are not absorbed, .by the food. The provision of “ solid” 
heat is probably due, as Mr. Murray states, to the walls heating 
up and increasing the heat gained by the food by radiation. With 
reference to the use of the eupatheoscope, we have mentioned the 
use of blackened balls to. measure the temperature which includes 
a measure of the radiant heat as well as the convected heat. 


Gas Engine’s Long Service 


Lord Falmouth, who presided at the annual general meeting of 
the shareholders of the National Gas and Oil Engine Company, 
Ltd., held at Ashton-under-Lyne on March 17, said that recently 
the Company received a letter from the chief engineer at the 
Toowoomba Power Station, Australia, stating that one of the 
Company’s gas engines had run 77,000 hours and another 74,000 
hours to date. The first engine was put into commission on 
July 26, 1925. This represented continuous night and day running 
for over eight years. 
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Gas Department at Stockport 


From a Paper at a Joint Meeting of the Manchester and 
District and the Yorkshire Junior Gas Associations held at 


Huddersfield on March S. 







I believe that the lack of discussion over industrial sales 
planning and organization has led to a despondency on the 
part of many undertakings in respect of their industrial load. 
Although they can obtain the fullest information on the 
technicalities of a particular heating problem and can hear 
or read about the results obtained in other parts of the 
country, they cannot obtain information as to how other 
undertakings have organized their industrial departments. 
Consequently the undertaking situated in a so-called non- 
industrial area is tempted to sit back. 

I hope this Paper, which recounts my own efforts at organ- 
ization at Stockport, will provoke a useful discussion that 
would yield to all of us some new idea or a fresh viewpoint 
on the industrial gas load problem. 

I made it my first job at Stockport to endeavour to assess 
and correlate all available information on the industrial load. 
This was, due to the industry of my predecessors, extremely 
comprehensive, but it was not in such an order that it was 
easily accessible. It seemed to me, therefore, that a loose- 
leaf system which would allow of all relative information on 
each firm to be easily accessible and would allow of further 
information to be added as and when the need arose should 
be considered. 

The information was split into three parts: 


(1) The first sheet gave: Name of firm and address; type 
of business; name of manager and/or engineer; de- 
tails of gas supply and meter size; gas pressure; avail- 
able air volume and pressure (if any); electric supply— 
D.C. or A.C., voltage-phase-cycle; brief description of 
their process—with output and any other relevant 
factors; average price paid for gas. 

(2) The second sheet gave details of existing gas-fired plant 
with space provision for any record of tests carried 
out which would be of use not only for future refer- 
ence in regard to the firm in question, but for like 
business which might be sought elsewhere. A second 
and third sheet could be added as and when required. 

(3) The third sheet was set out as a visit sheet, and this 
was intended, by giving the date, name of person inter- 
viewed, and business discussed in the form of brief 
notes, to serve the dual purpose of a memory refresher 
of past conversations and as a check on the number 
of visits made to a particular firm. 

The system was, in fact, the recording of an industrial 
survey—in my opinion one of the most important aspects of 
an industrial development plan and one which should be 
carried out with every care. In my experience the approach 
to a potential consumer should have behind it some definite 
object before an attempt to create an interest is made. This 
is not always possible, but—for example—if it is intended to 
approach the manager of a brass foundry with a view to 
selling gas for metal melting, then if that request for an inter- 
view is accompanied by some evidence, perhaps in the form 
of an article from a technical journal on non-ferrous metal 
melting, with a particular paragraph on the use of gas under- 
lined, it affords an opening for a legitimate contact. 


Fostering Contact. 


Contact having been made, it should be fostered, and 
usually will result in permission to survey existing methods 
and to obtain particulars and costs of the present process. 
Enough information should be obtained to allow of a letter 
to be sent, and this should be worded to make the potential 
customer feel that he will be acting wisely if he goes further 
into the question. 

In regard to the existing consumer, the question of survey 
is equally, if not more, important, for it is essential to know 
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what plant is installed, and if, as is often the case, such plant 
has been installed without the knowledge of the gas under. 
taking, it should be ascertained whether the gas supply and 
pressure, meter, &c., are adequate for the particular job. 

The existing consumer is important, and if a periodical 
maintenance system is in force it is usually possible to be 
aware of any new plant being considered, where satisfaction 
already exists the prospects of obtaining further business are 
much enhanced. 

It is difficult to say how long a survey will take. In my 
opinion it can never end. Even when all firms have been 
“mapped ” we must still keep on making alterations or addi- 
tions to that map. The completion of the initial survey will 
be but a beginning of the real work. 

In addition to a flexible record of the work being carried 
out, a careful check was also kept on the quarterly consump- 
tions of gas for industrial purposes. As the figures were re- 
ceived at the end of each quarter the relative consumptions 
of each firm for the corresponding quarter of the previous 
year were noted. Any decreases were made the object of an 
immediate visit. 

So far I have endeavoured to indicate broadly on what 
lines information was gathered, and the way in which in- 
vestigations as to possibilities of industrial load were tackled. 

At Stockport there was in addition the central heating load 
to be tackled. A special price for gas for central heating 
purposes was in force of 4d. per therm (ls. 6d. per 1,000 
cu.ft.), which was also applicable to gas for steam raising 
and for gas engines. The works offices at the Portwood 
Gas-Works were heated by a gas-fired low-pressure hot water 
system of pipes and radiators, and this installation had been 
carried out by a local firm of heating engineers. Thus a 
potential customer could inspect this at his convenience, and 
as the boilers were both clock and temperature controlled, 
and an accurate record of temperatures maintained and gas 
used was kept, it proved of immense value in respect of any 
enquiries obtained. Moreover, this installation was the be- 
ginning of a very amicable relationship between the Depart- 
ment and the local heating engineers. 

This relationship is much to be desired, said Mr. W. L. 
Howe in a Paper, “Some Results Obtained With Gas,” to 
the Midland Junior Gas Association in 1935.* In this Paper 
he said “it is considerably to the advantage of the Gas In- 
dustry to place work of this nature—i.e., installation of gas- 
fired central heating units and systems—in the hands of a 
reputable firm of heating engineers, unless circumstances 
make it unavoidable, thus obtaining their help and co-opera- 
tion rather than to antagonize the heating trade by performing 
work which is rightly theirs.” 

It is my experience that the substance of Mr. Howe’s re- 
marks are true, and I submit that we do ourselves a great 
deal of harm by attempting to carry out installation work. 
either of a new unit or a unit to replace an. existing coke or 
oil fired unit. It should be remembered that the replacement 
of boilers constitutes the stock job of the heating engineer in 
most towns, and he is just as ready to replace that boiler by a 
gas-fired unit as he is ta replace it by a coke or oil unit. If 
he feels that he is likely to be deprived of part of his trade 
he is naturally antagonistic and he has it in his power to 
influence the consumer against gas. Treat him fairly and he 
becomes a useful ally. 

There is one other point, it is no use expecting him to be 
of help in obtaining a load unless the economics of the job 
are reasonable. If figures are given for an estimated con- 
sumption that are merely “ hopeful” he cannot be expected 
to be enthusiastic. He knows that complaints which necessi- 
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* See ‘‘ JOURNAL "’ for Jan. 9, 1935. 
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tate his return to the job tend to kill what profit he has made, 
especially if the job has been competitive, and in addition it 
is injurious to his reputation in respect of future business. 


From my experience at Stockport I found that it was help- 
ful to keep in close contact with the school authorities and 
local architects in regard to building developments, to peruse 
each week the local papers, and to encourage the other de- 
partments in the undertaking—especially fittings inspectors 
and maintenance men—to keep their eyes open to any activity 
going On in any premises they were in during the day that 
might prove useful. In this way I found it possible to keep 
abreast of district development. 


In all branches of the industrial development work there is 
need for the closest co-operation. By periodical discussion 
with the domestic sales showroom manager, overlapping be- 
tween industrial and domestic sales was avoided. 

Any possible potential sale for canteen equipment—perhaps 
in a new cinema—or hot water apparatus for a particular 
firm’s staff canteen was communicated to the domestic sales 
manager, he in his turn communicating anything of interest 
to the Industrial Department. 

The work of an Industrial Sales Department should, in my 
opinion, include any matter that cannot be directly assessed 
as domestic; nothing should be too small to tackle. In addi- 
tion, as was the practice at Stockport, the question of coke 
sales was also made the consideration of the Industrial De- 
partment. 


The following facts and figures are given in relation to the 
Industrial Gas load at Stockport: 


Price of Gas— 


Biock Ratr—Ranging from 9-4d. per therm for a consumption of under 4,000 
cu.ft. per quarter, to 4d. per therm for a consumption of over 
13,000,000 cu.ft. per quarter. 


Annual Industrial Gas Sales— 


1932—151,414,000 cu.ft. 
1935—183,453,000 cu.ft. ; approximately 16% of total sales. 
1937—237,913,000 cu.ft. ; approximately 23% of total sales. 


Gas Used for Central Heating, Steam Raising, and Gas Engines— 
1935—800,000 cu.ft. 
1937—9,000,000 cu.ft. 


These figures are not included in the above totals. 


Discussion. 


In opening the discussion, the President of the Manchester 
Juniors, Mr. J. ALBINSON, pointed out that the new Factories Act 
gave additional scope for gas. A definite minimum standard of 
illumination was now set, which must be complied with in the 
future. Gas had a definite advantage for factory lighting, in so far 
that it assisted in keeping the building warm. He would like to 
know from Mr. Craddock if he had met with complaints from 
industrial consumers in regard to the organic sulphur content of 
the gas. Could they expect an expansion in industrial sales if a 
sulphur-free gas were supplied? Would it be an economic pro- 
position to purify gas from organic sulphur, due to the resultant 
increased sales? 

Mr. F. BELL (Liverpool) said that though he had not been con- 
cerned in a first industrial survey, he understood that representa- 
tives from gas undertakings were not received in a friendly 
manner. On second and subsequent visits, however, a friendly 
relationship was formed. In Liverpool a similar system to that 
at Stockport was adopted, one card only being used. The name 
of the firm, business, &c., and also the quarterly consumption 
was given on the front, while on the reverse side was recorded 
the process and equipment. In addition, a record of all visits 
was made on the cards, and a space provided for the comments of 
the inspector. They took one trade at a time, first the larger 
and then the smaller consumers, and finally the non-con- 
sumers. He shared the same view as Mr. Craddock in 
regard to central heating. Central heating was a specialized 
trade. It was dealt with by heating engineers, and it was de- 
finitely wrong for them to take it from that business. If gas 
undertakings passed business over to central heating engineers, 
they would reciprocate. He observed from the Paper that large 
scale cooking and catering was passed over to the showroom. It 
was very interesting work, and he thought it was one for the 
industrial man. He would like to know the number of calls 
that it had been necessary to make at Stockport in order to 
obtain the increases in load. In the case of large loads it was 
often only necessary to make one visit, whereas a small works 
often required concentrated attention. 
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Mr. R. L. GrEAves (St. Helens) stated that he had started in a 
small way to deal with the industrial load, and the Paper would 
be of immense value to himself and his staff in building up an 
industrial load. At a recent meeting of another Association the 
impression among the members was that the cost of central heat- 
ing by gas was expensive. The load at Stockport, however, had 
been built up by supplying an economic product, which had 
given entire satisfaction. 

_ Mr. E. Bates (Stalybridge) said he was particularly interested 
in industrial gas, as during the past four years their load had 
increased from !5 to 36% of the total output. One of their main 
selling points, entailing a slight risk, was to assure a prospective 
consumer that if the job was not a success, the apparatus would 
be taken out and no expense would be incurred by the consumer. 
It involved a risk, but he thought such risks ought to be taken. 
Up to the present time, they had never had to take a furnace out, 
once it was installed, because an efficient gas-fired furnace was 
sure to be a success, provided that the burner was right. Cer- 
tain manufacturers, while appreciating that a new furnace was 
desirable, were not prepared to spend the money, preferring a. 
conversion, even with inferior results. In one case a furnace 60 
years old was satisfactorily converted. 


Mr. G. Murray (Sheffield) enquired if the Author had any ex- 
perience with unit heaters or panel heaters for large buildings. 
Had he any comparative efficiency tests? 

Mr. Harvey (Stockport) said that the system inaugurated by 
Mr. Craddock at Stockport was still carried out, with one or two 
minor additions. The central heating load had continued satis- 
factorily, and they were now going out to convert coke-fired 
boilers. The present coke-fired boiler in the showroom was to 
be converted to gas, and this would be of assistance for demon- 
stration purposes. Both the industrial load and the central heat- 
ing load, were definitely increasing in Stockport. It was essen- 
tial to obtain the confidence of the industrial consumer, and 
to be able to walk into his works at any time. 


Mr. J. W. HoLroypb (Rotherham) did not agree they should hand 
over hot water business to the heating engineer, who was going 
to be of little service in the conversion of a boiler. A heating 
engineer was not interested in conversions—although he would 
be interested in a new one. A consumer must have some guaran- 
tee, and they had to be prepared to take a boiler out if it did not 
prove satisfactory. Would a hot water engineer be prepared to 
sponsor a conversion? The answer would be in the negative. 
The heating engineer would not get much out of a transaction 
for a conversion. It was essentially a gas job, and ought to be 
done by a gas undertaking. It must be more or less a standard 
job, but if left to the heating engineer conversions would be of 
several types, which would add to maintenance costs. In his area 
there had been 50 conversions, and each was a standard con- 
version to their own design. He wished to suggest to the mem- 
bers present that a new installation was a heating engineer’s job, 
but a conversion was essentially the gas undertaking’s work. 


Mr. E. BatLey (Spenborough) said that everyone was interested 
in the idea of surveying the district to see what business could 
be obtained. It was essential to make a survey of the possibilities 
of selling both from an industrial as well as a domestic point 
of view. He was surprised to note the poor industrial load in 
Stockport in 1935. Was there a tendency for one to be so 
industrially-minded on heat treatment that the power load was 
overlooked? 


Mr. T. M. DuNCAN (Preston) asked if the maintenance the Author 
had in mind consisted of free maintenance, monthly calls, &c., 
or did he refer to a special maintenance at special rates? If gas 
was sold at 4d. per therm, one could not give free maintenance. 
It was a very serious matter, and did not apply only to central 
heating. Another important point was that appliances should be 
used that would do the job. Information could be obtained 
from the Industrial Centres on the most suitable appliances, but 
they had to make use of the manufacturers, otherwise the latter 
would devote their energies to other fuels to the exclusion of 
gas. 

Mr. DENHAM (Preston) asked if Mr. Craddock could give some 
idea of the maintenance and replacement costs of mechanical 
stokers. Did Mr. Craddock classify his records in trades or 
merely in alphabetical order? 


Mr. Craddock’s Reply. 


In reply, Mr. CRADDOCK said that it was very difficult to get a 
load by using radiant heaters for heating large buildings. Would 
gas be sold for such purposes at 4d. per therm? At Stockport it 
was clearly laid down that to obtain the special rates, it must 
be a closed circuit from which water was not drawn. He knew 
of one instance where radiant heaters were effective, and that 
was in a banana factory. The men worked in the middle of a 
large building, and the heaters were fixed on the wall and 
directed on to the men. It was difficult to lay down any hard- 
and-fast rule, and he would not like to give a definite decision 
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as to which was the better job. The only thing to do was to 
decide on the number of heaters required, and to work out the 
costs. 

It was very difficult to get central heating in churches. He 
had tried many times, but had never been able to put forward 
a satisfactory scheme on gas at 4d. a therm. Central heating 
could be obtained by a normal undertaking in the regions of 
ls. 6d. per thousand. In Stockport central heating had been 
applied to small club rooms, small factory premises, &c. It was 
not the 24-hour load that should be sought after, but the inter- 
mittent load which was attractive. With regard to the question 
of conversion and the heating engineer, there were no conver- 
sions carried out at Stockport during the period referred to in the 
Paper. He quite agreed that a conversion was essentially a job 
for the gas undertaking. On the other hand, care should be 
taken not to antagonize the heating engineer. The question had 
been raised regarding flues. There had been an enormous amount 
of trouble due to condensation in flues, with consequent trouble 
in connexion with corrosion, down draught, &c. Any work which 
could be done on that problem would be helpful, as it applied 
even more particularly on the domestic side than on the indus- 
trial side. Mr. Craddock said that it was essential that any 
knowledge of secret trade processes gained by the members of a 
gas undertaking in the course of carrying out his duties should 
be kept strictly confidential. While the large industrial load 
was important, there was in every town a small industrial load 
which: could be developed more than it was at the present time. 
There were the small garages and other small engineering shops, 
which could usefully employ oxy-coal gas cutting machines. 
Replying to Mr. Duncan, he said that his experience was that 


large consumers had their own fitting staff, who, with a little © 


guidance, could carry out their own maintenance quite satisfac- 
torily. With the small consumer, free maintenance was almost 
a necessity. It might not be strictly economic, but it gave satis- 
faction, which in turn usually led to increased consumptions. 
Central heating boilers were always looked after by the under- 
taking free of charge. He quite agreed that the cost of main- 
tenance was an important item, but the question of whether the 
consumer or the undertaking should bear it was one to be de- 
cided by the executives of the various undertakings. With regard 
to the question raised by Mr. Denham, data were recorded in 
alphabetical order when he was at Stockport, but he had in mind 
classified trades, with 2 view to a tariff for different trades. 


A vote of thanks to the Author was proposed by Mr. T. CALp- 
WELL (Widnes), and seconded by Mr. A. Wy ir (Sheffield). 
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Athletic and Social 
Oxley Whist Drive and Dance. 


The first annual whist drive and dance of the Oxley Engineering 
od was held on March 10 at The Corner House, Moortown, 

eeds. 

The function was made possible by the generosity of the Board 
of Directors, and 150 persons, comprising employees accompanied 
by wives and friends, had a very enjoyable evening. 

Mr. H. H. Hollis, Chairman and Managing Director, welcomed 
the guests in the ballroom. Dance music was provided by the 
“Corner House Players” and the whist drive took place simul- 
taneously in another room. During the evening a conjuring 
entertainment was provided by a young lady exponent of the 
art, known as San Toy, who succeeded in mystifying: the majority 
of her audience. 

The full Board of Directors was present; Mr. A. H. Johnson 
travelled up from London to spend a few hours with the staff 
and workpeopile. After supper, prizes were presented for whist 
by Mrs. Hollis. Dancing continued until 1 a.m., and everyone 
returned home in the ’buses or cars provided, thoroughly tired 
after a very enjoyable evening. 

Liverpool—First-Aid Competition and— 

The Liverpool Gas Company held its seventh annual first-aid 
competition for the “ W.K.T.” Ambulance Cup in Radiant House, 
the Company’s new premises, on March 17. 

The cup was presented by Mr. Alfred Tyrer, a late Director of 
the Gas Company, to be held annually by the best team of first- 
aid men from any of the Works or Departments of the Company. 
The seven teams competing were placed as follows: 1, Garston 
Gas-Works; 2, Distribution Department; 3, Kent Street Work 
Shops; 4, Athol Street Gas-Works; 5, Wavertree Gas-Works: 6, 
Uniform Staff; 7, Linacre Gas-Works. 

Among those present were Mr. A. Kenny Tyrer, Director: Mr. 
FE. Astbury, Chief Engineer; and Mr. W. Fletcher, Deputy Chief 
Engineer. 

—Long Service Presentations. 

Sixteen employees whose service with the Company totalled 560 
years, were presented with long service medals by the Chairman 
of the Liverpool Gas Company, Sir Christopher Clayton, at the 
Central Hall, Liverpool, on March 14. The presentations were 
made at the annual Co-partners’ concert, at which employees and 
staff were the guests of the Directors. 








































View of the Heating Chamber showing the Boiler Plant consisting of a 
battery of three No. 3 series ‘‘REX’’ Gas-fired Heaters. 


B.Th.U. Output: 4 Millions hourly. 


Patentees and Manufacturers: 


Gas Firing for the Cinema 


THE INSTALLATION AT 


The New Odeon 


Leicester Square, London 


on the site of the former ALHAMBRA 
affords an example of Modern Practice 
in Automatic Heating, embracing Air 
Conditioning, Low-Pressure Hot Water 
Warming, and Hot Water Supply for 
the full requirements of the Theatre, 


Joint Architects : 
Andrew Mather, Esq., F.R.I.B.A. 
Harry W. Weedon, Esq., A.R.I.B.A. 
Contractors : 


Vacuum Refrigeration Ltd. 
Consulting Engineer : W. H. Bone, Esq. 


THOMAS POTTERTON (HEATING ENGINEERS) LTD. 


“a malg  EA Cavendish Works, Balham, London, S.W. 12 





*Grams: 
Potterton, Toot, London 
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I.E.S. Annual Dinner 


The annual dinner of the Illuminating Engineering Society was 
held at the Trocadero Restaurant, W. 1, on March 15 last, the 
President, Dr. S. English, F.1LC., F.Inst.P., in the chair. 

Following the Loyal Toast, “The Illuminating Engineering 
Society’ was proposed by the Permanent Under-Secretary of 
State, Home Office, Sir Alexander Maxwell, K.B.E., C.B., who 
was glad to voice his appreciation of a Society which maintained 
the professional spirit between consumer and industry. That 
spirit, he suggested, applied more importance to results than to 
profits, and, although the two were inseparable, the Society suc- 
ceeded in keeping before the public the professional aspect of its 
work. The search for knowledge which was pursued in friendly 
rivalry by the competing interests in the Society was a co-opera- 
tive effort for the benefit of mankind; and there was hardly any 
other field where the benefit of science came to the aid of civiliza- 
tion in greater measure than in the field in which the members 
of the Society were practising. He concluded by referring to the 
work of the Society in assisting the Home Office in respect to 
the lighting of workshops and factories; they had at last, as was 
now well known, secured a provision in Factory Acts which would 
enable the reforms suggested by members of the Society to be 
put into operation. Everyone of them was well aware of the 
effect of good or bad lighting on the spirits of people who had 
to work under artificial i!lumination. 

The President thanked Sir Alexander for his kind references to 
the Society, and went on to refer to the good services of the 
Secretary, Mr. J. S. Dow, whom he characterized as the driving 
force in the Society. 

“The Guests” was cordially proposed by Mr. Percy Good, 
Senior Vice-President of the Society, who observed that the 
Council were very glad to have the support of The Institution of 
Gas Engineers. It was, therefore, very gratifying to have with 
them that evening Mr. H. C. Smith, President of the Institution, 
whom they all respected as a great worker. They also had great 
pleasure in welcoming Mr. C. I. Winstone, who was representing 
the Association of Public Lighting Engineers. 

In reply, Sir David Munro, K.C.B., M.B., F.R.C.S.E., Secretary 
of the Industrial Health Research Board, rightly claimed to know 
something of the results of the work of the Society. In his own 
field, there existed no doubt that good lighting improved per- 
formance and the health of the worker by adding to his content- 
ment and efficiency. 


Gas Cookery Fortnight at Cambridge 


Great success attended Gas Cookery Fortnight at Cambridge, 
on which the University and Town Gas Light Company has every 
reason to congratulate itself. Their activities have resulted in 
added prestige and excellent business. With the large main show- 
room converted into an exhibition of modern cookers, including 
two new introductions, and a display of model kitchens, fully 
equipped with gas appliances, customers were able to appreciate 
the contribution which Mr. Therm is making to the abolition of 
household drudgery. A modernized lecture theatre was opened 
by the Mayoress of Cambridge (Mrs. Saville Peck) on the Monday 
of the first week, and at the afternoon and evening demon- 
strations attendances were so large that on several occasions 
“House Full” notices were necessary. As a result, it was decided 
to continue for a third week, and the popularity of the demon- 
strations was maintained, the lecture theatre being filled to 
capacity. Practical cookery lectures were also held at the two 
district showrooms of the Company. 

Other features introduced during the fortnight included the 
offer of a gas lighter free with each cooker purchased; a “ Plan a 
Kitchen ” competition with valuable prizes, for which entries have 
exceeded expectations; and home laundering exhibitions. The 
effort was backed by an intensive publicity campaign in the local 
press and attractive posters judiciously, displayed. 

Actually 2,600 people attended the cookery demonstrations, and 
sales were as follows: First Week—Cookers, 35. Other ap- 
pliances, 26. Second Week—Cookers, 41. Other appliances, 29. 
Third Week—Cookers, 25. Other appliances, 27. The total of 
cookers hired was 65. Actual sales so far recorded as a definite 
result of the campaign are in the region of £1,800. 


Gibbons (Dudley), Ltd. 


The Directors of Messrs. Gibbons (Dudley), Ltd., report that 
for the year ended Dec. 31, 1937, there is a net profit, after 
providing for income-tax, National Defence Contribution, and 
depreciation, of £18,832, which, added to the amount brought for- 
ward from last year, £12,349, makes a total of £31,181. From 
this amount, the full 7% preference dividend, free of income-tax, 
for the year, was paid on June 30 and Dec. 31, 1937, absorbing 
£2,100, leaving a balance of £29,081 to be dealt with. The 
Directors recommend that a dividend of 10% on the ordinary 
shares, less tax, be paid, and that £12,100 be carried forward. 








SAFETY LAMP 
type NG7. 


THE ONLY LAMP 


Carrying full official approval for use in 
Towns Gas, Hydrogen, Petroleum and 
other Highly Inflammable atmospheres. 


Fitted with NIFE Steel Plate Accumulator 
as standardised in Admiralty handlamps 


and thousands of Miners’ Lamps through- 
out the World. 


Birmingham Gas Department alone have 
nearly 100 of these lamps in use. 


Write for publication No. 1337. 


TRIALS GLADLY ARRANGED. 


BATTERIES LIMITED 
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Markets and 


Current Sales of Gas 


Products 


The London Market 
March 21. 


To-day’s prices of Tar Products in the 
London market are as follows: 

Pitch, about 36s. per ton f.o.b. 

Creosote, about 5}d 

Refined tar, 33d. 

Pure toluole, 2s. Id. to 2s. 2d 

Pure benzole, Is. 8d. 

95/160 solvent naphtha, Is. 7d. 

90/160 pyridine, 10s. to IIs. 

All per gallon naked at makers’ works. 


The Provinces 
March 21. 
Crude Gas-Works Tar, 22s. to 27s. 


To avoid misunderstanding, it is necessary to state that 
the above price is not claimed to represent a market 
value. It is a price worked out from week to week upon 
a system which has been used for many years as a basis 
for the fixing of certain contracts for crude tar of varving 
qualities in different areas. 


The average prices of gas-works products 
during the week were: Pitch—East Coast, 
35s. to 36s. f.o.b. West Coast—Man- 
chester, Liverpool, Clyde, 35s. to 36s.* 
Toluole, naked, North, Is. 74d. to Is. 9d. 
Coal tar, crude naphtha, in bulk, North, 
8d. to 84d. Solvent naphtha, naked, 
North, Is. 44d. to Is. Sd. Heavy naphtha, 
North, Is. 3d. to 1s. 34d. Creosote, ex 
works, in bulk, North, —_ and salty, 5d. 
to 54d.; low gravity, 43d . to 44d. Heavy 
oils, in bulk, North, 5d. ‘to 54d. Carbolic 
acid 60’s, 3s. to 3s. 3d. Naphthalene, 
£13 10s. to £16. Salts, 80s. to 85s., 
bags included. Anthracene, “A” quality, 
44d. to ni per minimum 40% purely 
nominal; “ B” quality unsalable. 


bg All prices for pitch are now quoted on the basis of 
f.o.b. In order to arrive at the f.a.s. value at any port it 
will be necessary to deduct the loading costs and the tolls 
whatever they may be. 


Scotland 


Giascow, March 19. 


New business is still scarce and prices in 
most departments are inclined to be easy. 

Crude gas-works tar.—Actual value is 
37s. to 38s. per ton ex works in bulk. 

Pitch remains without interest at round 
27s. to 28s. per ton f.o.b. for export, and 
about 26s. to 28s. per ton ex works in bulk 
for home trade. 

Refined tar is unchanged at 3}d. to 4d. 
per gallon for home trade and 3d. to 34d. 
per gallon for export, both free on rails 
makers’ works in buyers’ packages. 

Creosote oil—-A moderate volume of 
business is being put through at the follow- 
ing prices: Specification oil, Sd. to 54d.; 
low gravity, 64d. to 6$d.; neutral oil, Sd. to 
54d. per gallon, all ex works in bulk. 

Cresylic acid—Any orders being placed 
are for comparatively small quantities and 
values are nominal as under: Pale, 97/99%, 
2s. 6d. to 2s. 8d. per gallon; dark, 97/99%, 
2s. 4d. to 2s. 6d. per gallon; and pale. 
99/100%, 2s. 9d. to 3s. 3d. per gallon; ac- 
cording to quality, all ex works in buyers’ 
packages. 

Crude naphtha.—Available supplies com- 
mand 6d. to 64d. per gallon ex works in 
hulk, according to quality. 
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Manufactures 


Solvent naphtha.—90/160 grade is steady 
at Is. 5d. to Is. 6d. per gallon, and 90/190 
heavy grade at Is. Id. to Is. 2d. per gallon. 

Motor benzole is not easily secured 
locally with price called 1s. 44d. per gallon. 

Pyridine.—Limited supplies are available 
at 12s. to 12s. 6d. per gallon for 90/160 
grade, and 13s. to 14s. per gallon for 90/140 
grade. 


Benzole Prices 


These are considered to be the market 
prices for benzole at the present time: 


d. 
Crude benzole.. 0 S to 0 94 5 a. at works 
Motor “aero = 3 a 
90% ” « PQ + 4 9 oF 
Pure ” 1 7h ” ee ” .» 


Contracts Advertised 
To-Day 


Elevator-Conveyor. 

Skipton Gas Department. [p. 906.] 
Purifiers. 

Southport Gas Department. [p. 906.] 


Chichester Preference 
Stock Issue 


The Directors of the City of Chichester 
Gas Company announce an issue of £12,000 
45% preference stock at a minimum price 
of issue of £1024 per £100, yielding at that 
price £4 7s. 9d.%. A deposit of £10 per 
£100 stock (nominal) must accompany a 
tender and the balance of the purchase 
money is to be paid on April 30. Allottees 
of the stock will receive two months’ divi- 
dend covering the period from May 1 to 
June 30, 1938; thereafter the dividends will 
be payable half-yearly on Sept. 1 and 
March 1. 

Tenders must be received not later than 
11 a.m. on Friday. 


Dividend Announcements 


United Kingdom. 


The Directors of the United Kingdom 
Gas Corporation, Ltd., are recommending 
a final dividend of 3%, less tax, on the 
ordinary shares, making 5% for the year 
ended Dec. 31, 1937. 

The dividend is payable on April 14. 


Colonial Gas Association. 


At a recent meeting of the Directors of 
the Colonial Gas Association, interim divi- 
dends were declared for the half-year ended 
Dec. 31 last, at the rate of 4%, less income- 
tax, on the preference shares, and at the 
rate of 3%, less income-tax, on the ordinary 
shares. Exchange will be deducted from 
these dividends at the rate ruling on the 
date the dividend was declared—viz., £100 
in London for £125 10s. in Melbourne. The 
dividends due to sharenolders on the Lon- 
don Register will be payable in London on 
April 4, but where instructions to that effect 
have already been given to the Association 
the dividends due to such shareholders will 
be paid in Australia to a Bank there on 
their behalf, or to an accredited Agent. 
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PROTECT WITH 


METROTEGT 


a bituminous paint 
producing a pleasant 
satin black finish with 
highly waterproof 
and anti- corrosive 
properties. 


Protects steel-work 
which is continuously 
or periodically 
immersed in water. 
Does not become 
brittle on prolonged 
atmospheric ex- 
posure. METROTECT 
flows freely under 
the brush and can 
be applied quickly 
and without effort 
even in cold weather. 


Prices and further 
particulars from— 


SOUTH 
METROPOLITAN 
GAS CO. 
PRODUCTS DEPARTMENT, 
REGIS HOUSE, 


KING WILLIAM STREET, 
E.C.4. 
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Glover-West 
Verticals 


extended at 


Worcester’ 


The illustration shows the Glover-West vertical retort 
house at the works of the Worcester New Gaslight CONTINUOUS 
Company with the extension recently added. The 


original plant of 12 retorts was put to work in 1934. VERTICAL 


Its capacity is considerably more than doubled by the 
new bench of 16 retorts with waste-heat recovery 


equipment and pressure producers. RETO RTS 


418 plants built or ordered in 24 countries 


WEST'S GAS IMPROVEMENT CoO. LTD. 


MANCHESTER: Albion Ironworks, Miles Platting m LONDON: Columbia House, Aldwych, W.C. 2 
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GAS STOCKS AND SHARES 


The Stock Market has passed through an anxious week. Un- 
certainty as to the outcome of events in Austria and Spain, 
coupled with fears of increased taxation, led to an all-round 
liquidation. Very heavy selling took place on Wednesday, but the 
position eased. towards the end of the week on account of “ bear ” 
covering. Gilt-edged stocks were badly hit and, despite a late 
rally, British Government stocks finished the week several points 
down. Home rails suffered a similar fate and large parcels were 
on offer at the lower prices. Heavy liquidation was in evidence 
among industrials and quotations closed substantially lower. 
Having weathered the most critical week of recent times with 
markets showing signs of a late recovery, the prospects for the 
current week appear brighter, especially having regard to the 
attractive levels at which many issues finished. 

The Gas market was also adversely affected by the general 
situation, and although no large selling movement took place 
prices of several leading stocks reacted. In the Official List, Gas 


Official Quotations on the 


Light units suffered the heaviest setback with a drop of Is. to 
22s. 6d. Imperial Continental fell 34, Brighton 5% and Uxbridge 
both closed 3 points lower, while it will be seen in the list below 
that several others weakened a point or two. It will also be 
noticed that the market was not without a few improvements—- 
viz., British 7% preference and Wandsworth 4°, debenture. In 
the Supplementary List, the heaviest fall occurred in United 
Kingdom 43% preference shares which were marked down 2s. to 
19s. At the Provincial Exchange, both Bristol ordinary and 
Newcastle units closed lower. 

At the time of writing there are good supplies of both ordinary 
and preference gas stocks available, and among the former Gas 
Light units at 23s. (the lowest. price recorded since 1932), yielding 
£4 17s. 3d.%, are among other attractive bargains. 

An extraordinary general meeting has been called by the Direc- 
tors of the Commercial Gas Company to obtain authority for the 
creation and issue of new debenture stock. 


London Stock Exchange 








Dividends. Rise 
When | | Quota- or 
ex- Prev. | Last | NAME. tions Fall 
Dividend. | Hf. Yr. Hf. Yr. | Mar. 18. on 
% pa. % p.a. | 


| Week. 


| 
| 


Onidends, 


Issue. | When 
} ex- Prev. 
Dividend. Hf. Yr. | Hf. Yr. 

% p.a. | % p.a. | 








! 

Alliance & Dublin Ord. - | 15S—160* | 
Do. 4 p.c. Deb , 95—100 
Asscd. Gas & Water U" d’ts Ord. »|'8/ 6—20/6 | 
Do. 44 p.c. Red. Cum. Pref. | 19/—2I/- 

| Do. 4 p.c. Red. Cum. Pref. | 19/——20/- 
| Do. 4 p.e. Irred. Cum. Pref.| 17/-—19/- 
| Do. 34 p.c. Red. Deb. oe | 94—99* 
\Barnet Ord. 7 ile | cae .. | 158—163 
|Bombay, Ltd. ... we» [26/——28/- 
Bournemouth sliding scale ... 197—202 | 
~max. ... | 156—161 
.c. Pref. ... | 132—137 
‘Deb. ... | 78—83 
.c. Deb. ... | 98—103 
‘c. Deb. ... | 115—120 
Brighton, &e., .c. Con. ... | 147—152 
Do. .c. Con. 128—133 
| Do .c. *B’ Pref. 125—130 
British Ord. ... a . | 138—143* 
Do. 7 p.c. Pref. . | 142—147 
Do. 5} p.c.‘B’ Cum. Pref. 
Do. 4 p.c. Red. Deb. ‘ 
Do. 5 p.c. Red. Deb. 
Do. 3} p.c. Red. Deb. 
Cape Town, Ltd. P 
Do. 44 p.c. Pref. 
|_ Do. 44 p.c. Deb. -| 
Cardiff Con. Ord. .. | 120—125 
Do. 5 p.c. Red. 106—I11 
Colombo Ord.. ese 1g—1 
Do. 7 p.c. ‘Pref... .. |23/6—25/6 
on Gas Assn. Ltd. . |17/—19/- 
8 p.c. . |22/—24/- 
Commercial Ord. ‘ én 83—88 
Do. 3 p.c. Deb. -. | 73-78 
| Do. 5 p.c. Deb. .. | 113-118 
\Croydon sliding scale... . | 137—142 
Do max. div es | 107—112 
| Do. 5Sp.c. Deb. ... 115—120 
East Hull Ord. 5 p.c.... 96—101 
East Surrey Ord. 5 p.c. 118—123 
Do. 5 p.c. Deb. . | 112117 
Gas Consolidation Ord. -. |19/—21/- | 
Do. 4p.c. Red. Cum. Pref. |18/6—20/6 
Gas Light & Coke Ord. —_ 
Do. 3} p.c. max. ~ 
4 p.c. Con. Pref. 
33 p.c. Red. Pref. 
3 p.c. Con. Deb. 
5 p.c. Red. Deb. 
44 p.c. Red. Deb. 
34 p.c. Red. Deb. 
Harrogate New Cons. 
Hong Kong and ChinaOrd . 
Hornsey Con. 3} p.c. 
Imperial Continental Cap. 
Do. 3} p.c. Red. Deb. 
Lea Bridge 5 p.c. Ord. 
Maidstone 5 p.c. Cap... 
Do. 3 p.c. Deb. 
Malta & Mediterranean 
Metropolitan (of Melbourne) 
54 p.c. Red. Deb. ... 
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a.—The quotation is per £1 of stock. * Ex. div. 








t Paid free of income-tax 


| 99—104 
95—100 
97—102 
113—118 


M.S. Utility ‘ pe Cons. - 

Do. 4 p.c. Cons. Pref. 
M.S. Utility 4 p.c. Deb. 

Do. 5 p.c. Deb. 
Montevideo, Ltd. . | 75—80 
North Middlesex 6 p.c. Con. | 145—150* 
Northampton 5 p.c. max. ... | 108—I13 
Oriental, Led. . | 153—158 
Plymouth & Stonehouse 5p. ‘c. 154—159 
Portsmouth & Gosport Cons. 1!60—165 

Do. 5 p.c. max. - | 102—107 
| Do. 5 p.c. Pref. | 1086—1t13 
Primitiva 4 p.c. Cons. Deb. ... 98—103 

Do. 4 p.c. Red. Deb. 95—100 
San Paulo 6 p.c. Cum. Pref. ... 9—9} 
Severn Val. Gas Cor. Ld. Ord. | 21/-—23/- 
: 4} p.c. Cum. Pref. |19/6—21/6 

Shrewsbury 5 p.c. Ord. - | 128—133 
|South African Ord. . - | 3943 
4 |South East’n Gas Cn. Ld. Ord. '23/* 28 /- 

Do. 44 p.c. Red. Cum. Pref. |20/——22/-* 

Do. 4 p.c. Cum. Pref. ... |18/-—20/-* 

Do. 4 p.c. Deb. . 98— 101 

Do. 34 ce Red. Deb. 95—98 
South Met. Ord. 4 . | 104-107 

Do. p.c. Irred. Pf. ... | 130—135 

Do. 4 p.c. Irred. Pf. ... | 97—100 

Do. 3 p.c. Deb. ‘ 76—80 
| Do. 5 p.c. Red. Deb... | 
South Suburban Ord. 5 p.c. 

Do. 5 p.c. Pref.. 

4 p.c. Pref... i 
3} p.c. Red. Pref. 
5 p.c. Deb.... 
4 p.c. Deb.... 
3} p.c. Red. Deb. | 
. Western Gas & Water Ord. | 
Do. 4} p.c. Red. Cum. Pf. | 
Do. 4 p.c. Red. Deb. 
lSouthampton Ord. : , 

Do. 4 p.c. Deb. 
Swansea 3 p.c. Red. Pref. - 

Do. 3% p.c. Red. Deb. ... 
[Tottenham and District Ord. 
+ -Do. 54 p.c. Pref... 

Do. 5 p.c. Pref... 
| Do. 4 p.c. Deb.. 
Tuscan 6 p.c. Red. Beb. ae 
U. Kingdom Gas Cor. Ord.. 

Do. 4$p.c. Ist Cum. Pref. o/—32/- | 

Do. 4p.c. Ist Red..Cum. Pf.) 19/—21/- | 

Do. 4} p.c.2nd Non-Cum.Pf.!16/6—18/6 

Do. 34p.c.Red.Deb. ... | 96—99* | 
Uxbridge, &c., 5 p.c. 133—138 

Do. 5 p.c. Pref. 108—113 
Wandsworth Consolidated wee 

Do. 4 p.c. Pref. 

Do. 5.p.c. Deb. 

Do. 4 p.c. Deb. 
|Watford and St. Albans Ord. 

Do. p.c. Pref. 

Do. S$ p.c Pref. ... 
Do. 4 p.c. Red. Deb. 
Do. 34 p.c. Red. Deb. 
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t For year. § Actual. 


Supplementary List and Provincial Exchanges overleaf, 












GAS JOURNAL March 23, 


STOCK AND SHARE LIST—cont. 


Dividends. Rise Dividends. 






















| Rise 
When Site: GEC Re Quota- or When |(————-———- Quota 
Issue. ex- Prev. Last NAME. tions Fall Issue. ex- Prev. Last NAME. tions Fall 
Dividend. Hf. Yr. | Hf. Yr. Mar. 18. on Dividend. | Hf. Yr.| Hf. Yr. Mar. 18 pie 
é 0 P.a. | % P.a. Week. f % P-a- | % P.a. Week, 











Supplementary. List, not t Officially Quoted, London | BRISTOL EXCHANGE | 


















202,152 | Sept. 6 25/-b 5 AscotOrd. . ve ee 105—110 ee 347,756 | Feb. 7/| 5 6 |BathCons. ... ...  ... | 118-120 
128,182 | Dec. 13 5 5 Do. 5p.c. Pref... 108—113 -» || 1,667,250 | Feb. 7 5 5 Bristol, 5 p.c. max. ... ns sir 
31,035 ane. = “ i" “ens Ueticies 4p. 2 Pref. a we» hy one | 120,420 | Dec. 13 4 4 Do. Ist 4 p.c. Deb. -.. | LOO—102 
100,000 | Dec. oe o. p.c. Red. De! + || 217,870 % 4 4 Do. 2nd4p.c.Deb.  ... | 100— 
17,000 | Feb, 21. 8 8 Bognor Orig. Ord.‘A’ —... 155—165 ~3 328'790 “ 5 ER Svs gpl de: 
or a de dC ea 
’ ” ee _ soo a | t. ‘-A° = 
37,440 Feb. 7 10 10 Cam. Univ. & Townl0 p.c. max. 190—200 se 3, ie 6 5 “ae” wines oo. “B’| gel 
125,970 " 7 7 Do. 7 p.c. max. ... 135—140 s+ || 40,000 es 6 5 Do. 7 p.c.tC’ | M¥—128 
celine 7| «| a lamas. “eee ‘tate lie 3] 8 2 as ae 
¥ eb. $ ardiff 44 p.c. _ ose ous : n. ‘ ae ‘ ie 
150,000 Feb 21 4 © 4° Croydon 4 pc Pref... S—1OL. | 93,340 ss % | 1 | Bo. 7h bie. Deb. | 1shm189 
130,000 ec. iO. p.c. Deb. ... ane — a 
65,000 Mar. 7 7} 8} ve hy 5 p.c. — att fA 5a ! 
198,000 ” 6 7 Do. *B’ abs 2 Ge wad 6—131 si 
112,312 a 5 5 Do. Spc. Pre... ...| petiae, .. | LIVERPOOL EXCHANGE 
130,000 Dec. 13 5 5 De. 5 pc: Deb. ... 113—118 - fi 
ae -— 2 oD + pm “oem p.c. max. 2S rf] MSZ NSO | Feb. 7S 6t |Chester Sp.c. Ord. ... —... 1034—107} 
51160 Dec. 13 5)  5i Do. 5Shp.c. Deb. (| . | ae | 2 ee a | ee 
152,600 Feb. 21 8 9 Guildford Cons. ss. 167172, || '90 ° Oe ge ON ye 
54.055 it 4 ; Do. aoe Aare +o = wt oe | 2,167,410 Feb. 21 . 6 Liverpool 5 p.c. Ord... —... |1233—1249 
156,600 | Feb. 21 7% | 7§ |HamptonCourt Cons. :.. 142-152 | |. || Spee ee I3 § ; VE aoe | oe 
80,000 Feb. 21 4 4 Lea Bridge 4 p.c. Pref = 94=— 99 a 106.280 | Feb. 7 10 10 |Preston *A° l0p.c. | 992-212 
60,000 bs 6 6 Do.  6p.c. Pref. -- §23—128 isd 188'219 7 7 — -t. ~ ~|tae 
94,876 Dec. 13 a 4 Do. 4 p.c. Deb. : 97—100 ios . as : —. 3 “ass 
73,620 Mar. 7 8} 8} ry Some. ‘ali oe ii oe" .. ||-_eeeeeK - . = 7 és - 
107,960 | Sept. 20 53 4 id Kent Or eb — 
230,940 Feb. 7 10 10 Oxford & District Ord. :.. 202—207 NEWCASTLE EXCHANGE 
47,112 + 5 5 Do. ars Sen nk ead at a 
50,000 ” 6 6 Do. p.c. Re re oan oe ff , 
126,193 | Nov. 1574 7} Peterborough Ord. ... .... 158163 | bry Feb. 21 8 8 laiyen Sp.c. Ord. .. +++ 1634—164} 
64,990 Mar. 7 64 7h Redditch Ord.... <8 a 122—132* | 3 n Feb. 21 5 5 |Hartlepool G. & W. Cn. & New 110—112 eee 
, 2 : || 2,061,315 Feb. 7 5 53 |Newcastle & Gateshead Con. 22/-—-22/6a —o/3 
166,850 Feb. 7 8 8 Romford Ord.... ~~ «= 148153 sas 
‘ a 4 4 Do. 4p.c.Pref. ... .... 97—100 ... || 682,856 ” 4 4 Do. 4p.c. Pref. ... _98—100 ca 
44,000 Sept. 20 5 5 Do. Spc. Deb... ../ NBS | .. || TORS me 3) % 34 | Do. 3} p.c. Deb. 91}—924 
25570 Feb. 7 5} 5} Rugby 5$p.c. Pref. ...  ... 123—128 we || 227-285 | Nov. J) 5 5 Do. 5 p.c. Deb. *43...  103—105 
25,000 if 6 6 Do. 6 p.c. Red. Pref. ... 103—IC8 . 4 332,351 | Feb 7) 6 6 Sunderland 6 p.c. max. 137139 
42.750 | Dec. 13 5} 53 Do. 5ip.c.Deb. ... .... 120125 ees RET ek oy oe ae a” 
10,950 Feb. 2! 8 8 Ryde Ord. “ie os -» 140—150 | 
270,086 | Sept. 6 7 7 Slough Ord. ... ni soe | 133-138 aT | NOTTINGHAM | EXCHANGE 
21,000 | Dec. 13 5 5 " Do. Sp ps. Ce. eo aoa AY ae ly sae |- : . ects 
28,872 Nov. | 54 54 idland Gas Cpn. Lt rd. —21 /- ae) | { 
28,866 Mar. 7 44 44 Do. 4% p.c. Red. Cum. Pref. 18/6—20/6*... || 542,270 | Feb. 21 6 9 Derby Con. ... ean ee | 135—145 
137,730 | Feb. 21 7 7 Southgate & Dist. 7 p.c. max. 135—140 “3 || 55{000 | Dec. 13) 4 4 Do. 4p.c. Deb. . e+ | 100—105 
62,500 o 5 5 Do. 5 p.c. Pref. ... =O TS —y 20,000 Dec. 13 5 5 Long Eaton 5 P. c. Pref. wan 10—12 
117.228 | Feb. 7 5 7 Swindon Cons. av -- | 104-109 ek A PA 5 5 Do. 5 p.c. Deb. «-- | 105—110 
60.425 . Dec. 13 5 5 Do. 5p.c. Deb. ... 110—115 eee 
64,380 Dec. 13 5 5 Torquay and Paignton 5 p.c. Pf. 108—113 = | 
33,858 Nov. 15 ... */2:70c United Kingdom Gas Corpn. si | . SHEFFIELD EXCHANGE 
44 p.c. Ist Cum. Pref. .» 18/—20/- —2/-| 
130,000 Feb. 7 5 8 Wakefield Ord. «118123 eee 
81,650 - 5 5 Do. 5 p.c. max. ... - 10l—106 nes 10,000 | Feb. 21 10 10 Great Grimsby ‘ =. Ord. ... | 210—220 
000 Feb. 21 6 6 Weymouth Ord. a 105—110 —5 6,500 os 10 10 Do. ‘Ord. ... | 210—220 
98,384 | Feb. 7 6 6 Wolverhampton 6 p.c. Pref... 118—123 =e | 79,000 sg 10 10 Do. ce Ord. ... | 205—210 
160,000 Dec. 13 S¢ 54 Do. 54 p.c. Rd. Db. 107—112 om | 1,806,339 | Feb. 21 64 64 Sheffield oa ose we | 142-145 
90,000 Dec. 13 5 5 York 5 p.c. Red. Deb. 104—109 ins H 95,000 Jan. 3 4 4 Do. 4p.c. Deb. ... «» | 100—103 
133,640 | Feb. 21! 6} 6} Yorktown (Cam.) 5 p. ‘. Cons. 126—131 sax, — a 
120,000 na 5 5 Do. 5 p.c. Pref. ... 106—I11 : : ; i . 
35,000 _ Dec. 13 54 54 Do. 54 p.c. Deb. ... we |) 121—126 ! a The quotation is per £1 of Stock. § Actual for Quarter. ¢ Actual. * Ex div. 









PUBLISHERS’ NOTICE 








TERMS OF SUBSCRIPTION 


United Kingdom & Ireland : Advance Rate, 35/— per annum; 18/— per half year. Credit Rate: 40/- per annum; 21/- per half year 
Dominions & Colonies & United States: 35/- per annum, in advance. Other countries in the Postal Union, 40/— per annum, in advance. 


A copy of the ‘*G.J.’’ Calendar and Directory is presented to continuous subscribers. 















CLASSIFIED ADVERTISEMENTS 


Situations Wanted, 6d. a line (minimum 3/-, about 36 words). Situations Vacant, Plant for Sale and Wanted, Contracts, 
Public Notices, Educational, &c., 9d, a line (minimum 4/6). Financial Notices, |/— per line. Box Number, 6d. extra. 









WALTER KING, LTD., 
one 11, BOLT COURT, FLEET STREET, LONDON, E.C. 4. casting fcr Landon. 












